














comprisinga productionboreholesupportedby a singleobservationborehole.
Constantratetestingfor1131tO 10 daysprovidedestimatesof aquifer
transmissivityandstorage,whilestepdrawdowntestsof either4 or 5 stages




20m lengthof 6 inch0.5mm slottedscreen,gravelpacked,andsetbelow
8 inchcasing.Uponcompletionof drillingtest boreholesweredevelopedby
airliftingforbetween24-30hoursandbypumpingforup to 10hours.
Pumpingwasundertakenwitha shaft-drivendieselturbineanddischargemonitored
usingan orificeplate.Waterwasdischargedat least90m fromthetestsites
to avoidrecirculationwhilstwaterlevelmeasurementsweremadeby electric.
tapein theobservationboreholesandby airlinein thetestwells.
Eachof thethreemainaquiferlithologiesweretested.Construction
detailsaresummarisedinTableB1 andFigureBl. At threesites(1T,3Tand
5T)themoreextensivebuffsandaquiferwasexplored,borehole2T examined
























1T 152 132-152 3? 253 132-144 30.5
2T(A) 187 172-184 6P(A) 182 170-182 19.9
3T 155 130-150 713 277 134-146 27.2
41 163 143-163 9P 163 151-163 24.0
5T 156 136-156 10P(A) 153 141-151 7 t13.1

















































plottedon log-logscale,againsta seriesof typecurves.Pumpingtest
















r = distancefromobservationwellto pumpedwellinmetres
s =. drawdowninobservationwellinmetres
w(uA,uy,1:/B)= WellFunction.wu useduhenearlypartof datais
matched.w usedAuhenlatedataismatched.r value/B111,
isgivenby11e bestfitcurve.

























































































































































































































































































































































































































































































































































































































































































buta lowerstoragecoefficientthanthosefittedto thelatedata. For
examplethesolutionof 3P givesan earlystoragecoefficientof .026percent
















plottingthedrawdowndataon a semilogplot,withtimeon thelogscale,
andusingthesloreandinterceptof theresultingstraightlineto
estimatetransmissivityandstorageusingthefollowingformulae





where T = transrdssivitvnm2/day
S = storagecoefficient
Q dischargeinelday
s = drawdownoveronelog,cycleof time,inmetres
r = distancebetweenobservationa dpumpedwellinmetres
to = interceptof thestraightlinewiththezerodrawdown
axis,indays






































:136 15.2. 0.02 0.03 1.1
155 huf f sandi
:
/431:21-i;411-151h111.1_-)















































36.6 0.09 0.05 5.7






lal110.1 i 0.07 0.07 5.5




PenreaSility has been deterr.L-..ea i diNt.aing the ccn-ected transmissivity by the total saturated tiacialuss.


















wellisto increasethedrawdownby causingan elementof verticalflow
ttaroundthepumpedwell,fora distancequivalentto 11timesthethickness





b d zK - 	 8us(b-d)E(u'7'T'y )
where
Eq.5
Q, s andr areas previouslydefined
b = distanceinmetresfromwatertabletobottomof thescreen
d = distanceinmetresfromwatertableto topof screen
b + d
z -in metres
b d zE (u,7, 7,= 1q(.1,81)+ M(u,82)+ M(u,s3)- M(u,64)
HantushM.S. 1962Aquifertestson partiallypenetratingwells.





























































































































































































































































































































































































































































































































































































































































































































































































whereD = thicknessof aquiferinmetres
S = Storagecoefficient




Withsteptestdatait is possibleto separatethecomponentsof total






















WellNUMber Efficiency hours e/day
MGQ-3T 98 3 1920
MGQ-1T 64 2 2160
MGQ-4T 83 1 1200




case. Thefailureof thewellsto beconefullydevelopedespitehaving
beenextensivelyairliftedandpumpedfortenidaysisprobablyrelated
to thefinegrainednatureof theaquifer.Theproblemof efficientwell
developmentin theseslightlycementedsandsisparticularlydifficult.
Thisidasanticipatedin thedrillingprogrammeWhiChuseda degradable
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STEP ORAAuJoN TEST - PUMPED wELL
PUMPING AT MG(:17 GRIO REF. 52112393



















REST wATEk LEVEL NOT RECOROEO
TIME(MINS) UmAiquowN(m) TIME(MINS) DRAWOOAN(M)
2.0 3.300 134.0 4,780
3.0 3.300 136.0 4.850
4.0 3.300 138.0 4.850
5.0 3.020 140.0 4.850
6.0 2.470 145.0 4,990
7.0 2.670 150.0 5.130
8.0 2.670 155.0 5.200
10.0 2.670 160.0 5.200
12.0 2.670 165.0 5.200
14.0 2.670 170.0 5.200
16.0 2.470 175.0 5.270
18.0 2.470 180.0 5.270
e0.0 2.470 195.0 5.270
26.0 2.470 210.0 4.850
•30.0 2.810 225.0 4.850
35.0 2.810 240.0 4.850
40•0 2.810 241.0 7.100
45.0 2.810 2412.0 7.100
5u.0 2.810 243.0 7.100
55.0 2.610 244.0 7.100
63.0 2.810 245.0 7.100
75..0 2.810 246.0 7.100
90.0' 2.810 247.0 7.100
105.0 2.810 248.0 7.100
120.0 2.810 249.0 7.100
121.0 4.570 250.0 7.100
122.0 4.71u 252.0 7.100
le3.0 4.710 254.0 7.170
124 .0 4.71U 256.0 7.170
125.0 4.710 258.0 7.170
126.0 4.780 260.0 7.170
127.0 4.780 265.0 7.170
128.0 4.780 270.0 7.170
129..0 4.780 275.0 7.170
133.0 4.780 250.0 7.170














290.0 7.170 480.0 9.980
295.0 7.170 465.0 9.910
300.0 /.240 480.0 9.910
315.0 7.240 481.0 13.000
330.0 7.310 482.0 13.080
345.0. 7.450 483.0 13.080
360.0 7.450 484.0 13.150
361.0 9.630 485.0 13.220
362.0 9.700 486.0 13.220
363.0 9.770 487.0 13.220
364.0 9.770 488.0 13.290
305.0 9.770 489.0 13.290
386.0 9.640 490.0 13.290
367.11 9.840 492.0 13.290
368.0 4.840 494.0 13.360
369.0 9•840 496.0 13.360
3/0.0 9.910 498.0 13.360
372.0 9.910 500.0 13.360





378.0 9.91u 515.0 13.430
360.0 9.91U 520.0 13.430





395.0 9.900 535.0 13.430
400.0 9.980 540.0 13.430
405.0 9.980 555.0 13.430
410.0 9.98U. 5/0.0 13.430
415.0 9.960 585.0 13.430








PumPiP.1.,Ar jJjT GR1U ritr. 52112393
ual'E OF TtSr 1 9 79
PUNPIN(3 IRAIES (i•1'43/1.:AY):
2176.0 Fkum 0.0 -1116 10 14100.0 MINS
REST 4ATtk Lt.VtL NUT riECUk0Ej
Tif0E(MINS) USsaUUmN(0) TIME(WIN5) ORAwDOwN(m)
.5 10.970 150.0 13.570
1.0 12.020 165.0 13.500
1.5 12.440 160.0 14.060
2.0 12.720 195.0 14.130
2.5 13.080 210.0 14.270
3.0 13.290 225.0 14.340
3.5 13.070 240.0 14.130
4.0 13.010 255.0 13.710
4.5 13.010 270.0 14.270
5.0 13.080 265.0 14.270
6.0 13.080 300.0 14.270
7.0 13.150 315.0 14.270
8.0 13.22u 330.0 14.340
.9.0 13.220 345.0 14.340
10.0 13.220 360.-0 14.340
11.0 13.220 375.0 14.270
12.0 13.220 390.0 14.270
13.0 13.29U 405.0 14.270
14.0 13.290 420.0 14.270
15.0 13.290 435.0 14.270
16.0 13.290 450.0 14.270
17.0 13.290 465.0 14.270
16.0 13.360 460.0 14.200
19.0 13.360 495.0 14.130
20.0 13.360 510.0 13.990
25.0 13.360 525.0 13.990
30.0. 13.360 540.0 13.920
35.0 13.360 555.0 13.920
40.0 13.360 a(0.0 13.650
45.0 13.360 565.0 14.920
50.0 13.350 500.0 13.920
55.0 13.360 615.0 13.92u
60.0 13.430 630.0 13.92J
/5.0 13.430 645.0 13.920
90.0 13.430 66u.0 13.920
105.0 13.500 675.0 13.99v
120.0 13.530 690.3 13.990













/40.0 1_1.993 1350.0 14.000
735.0 13.940 1365.0 13.900
750.0 13.99U 1380.0 13.99u
765.0 14.066 1395.0 14.010
73u.0 14.Utcl 1413.0 14.000
795.0. 14.06u 1425.0 14.060
810.0 1..06U 1440.0 14.060
825.0 14.06u 1470.0 13.990
840.0 14.060 1500.0 13.990
855.0 14.060 1530.0 14.270
870.0 14.060 1560.0 14.200
835.0 14.060 1590.0 14.200
9uu.0 14.060 162u.0 14.200
415.0 14.060 1650.0 14.200
930.0 14.06u iskao.o 14.270
945.0 14.06U 1710.0 14.270
96U.0 14.060 1740.0 14.200





1005.0 14.1360 1d30.0 14.27u
1020.0 14.060 1660.0 14.27u
10.35.0 14.06u 1540.0 14.270
1050.0 14.060 1420.0 14.270
1j55.0 14.060 1450.0 14.130
1080.0 14.060 1460.0 14.130
1u95.0 14.060 2J10.0 14.130
1110.0 14.ubb 2040.0 14.130
i146.0 13.92Q 2070.0 14.130
1140.0 13.(420 2100.0 14.130
i155.0 13.42u 2130.0 14.130
i170.0 13.92u 216).0 14.130
1165.0 13.92u 2140.0 14.130
1200.0' 11.920 222'3.0 14.130
1215.0 13.92U 2250.0 14.130
1240.0 1.3 •99u 22du.0 14.13)






























LO,i5i4141r+kiL-TtST e PUMeLu AELL












2560.0 14.27U 3n40.0 14.760
2610.0 14.-44U 3R70.0 14.270
2640.0 I4.34U 3900.0 14.130
2670.0 14.340 3930.0 14.130
2700.0 14.340 3;60.0 14.130
2730.0 14.34Q 3990.0 14.130
2760.0 14.340 4020.0 14.130
2790.0 14.27U 4050.0 14.130
2620.0 I4.34U 4080.0 14.130
2850.0 14.2IU 4110.0 14.130
2860.0 14.130 4140.0 14.200
2910.0 14.13U 4170.) 14.27U
2940.0 1.4.U60 4200.0 1.4.270
2970.0' I4.34U 4230.0 14.200
3000.0 14.200 4260.0 14.130
3030.3 14.130 4290:0 14.130
3060.0 14.130 4320.0 14.13U
4090.0 14.130 4350.0 14.060
3120.0 14.130 4360.0 14.130
3150.0 14.130 4410.0 14.130
3160.0 14.130 4440.0 14.130
3210.0 /4.I3U 4470.0 14.401)
3240.0 14.130 4=-00.0 14.200
3270.0 I4.13U 4530.0 14.130
3300.0 14.130 4560.0 14.13u
3300.0 14.130 4590.0 14.130
3360.0 14.2U0 4620.0 14.130
3390.0 14.200 4e50.0 14.130
3420.0 14.200 4e:d.U.0 14.200





3510.0 14.20U 4110.0 14.200
3540.0 14.27U 4!!J0.0 14.200













3690.0 14.7hU 4,490.0 14.130
3720.0 14.Thu 4c,60.0 14.130












































5260.0 14.130 6540.0 14.2uo
5310.0 14.130 6570.0 1-4.200
5340.0 14.130 6600.0 14.200
5370.0 14.130 6630.0 14.200
5400.0 14.270
. 6660.0 14.200
5430.0 14.U6U 66Lki.3 14.200
546O.0 14.130 6720.0 14.200
5490.0
.14.200 6750.0 14.200
5520.0 14.060 67/30.0 14.200
5550.0 14.20Q 4410..0 14.20o
Stc0.0 14.200 6440.0 14.eou
ne10.0 14.200 6670.0 14.200


















5d40.0 14.200 7J60.0 14.200




n91L4.0 14.200 71/0.0 14.340
5940.0 14.aoo 7?00.0 14.340
59/u.0 14.200 7230.0 14.270
5000.0 14.200 72e0.0 14.270
6030.0 14.200 7290.0 14.200
60ni.0 14.200 7320.3 14.200
60;u.0 14.200 7360.0 14.200


1-.400 fl4 • 71 14.200


















4 LL inE umIA































































































































































































10060.0 1-.21u 11370.0 .14.130
10110.0 1-.750 11400.0 14.13U
19140.0 .-.750 11430.0 14.130
19170.0 14.753 11460.0 13.990
10200.0 1-.760 £1490.3 13.990
13230.0. 14.75y 11520.0 13.990
10200.0 1-.750 11550.1 13.990
1U2vo.0 I-.75U 11550.0 13.990
10320.0 14.A7G '11610.0 13.990
1u360.0 1-.640 11640.9 13.990
10360.0 I-.76u 11670.0 13.990
10410.0 14.270 11700.0 13.99U





10500.0 1-.340 .10790.0 13.990
10530.0 I-.27u 11620.0 13.990
105C0.0 14.050 11650.0 13.990
10(5e0.0 24.0tu 11660.0 13.990
Iu650.0 14.3tu 11910.9 13.990
10660.0 1-.06u 11940.3 13.990
1u110.0 14.05u 11970.0 13.990
13740,0 1-.130 12000.1 13.990
10/7).0 I-.13u 12030.1 13,990
1060u.J 1..133 12060.0 13.990
10630.0 14.130 12090.0 13.990
)0660.0 14.130 12120.9 13.990
10690.0 1-.130 12150.1 13.990
1v920.0 14.120 12150.0 14.060
1U960.0 1-.060 12210.0 14.060
13C69.0 14.130 12p40.3 14.060
11010.0 13.9;0 12270.0 13.990
11040.0 13.940 12300.9 13.990





111311.0 12.99G .2399.; 13.990
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::)85vEu AT ”131 CirCu m'EF. 52122392
	








690.0 .917 1305.0 .94d
705.0 .91S 1320.0 .94d
720.0 .920 1335.0 .948
7'15.0
.9=2 1350.0 .950
750.0 .924 1365.0 .951
765.0 .924 1360.0 .952
760.0 .926 1395.0 953
795.0
.929. 1410.0 .955
810.0 .931 1425.0 .957
525.0 .931 144U.0 .956
540.0
.432 1470.0 .963
855.0 .932 1500.0 .96/
870.0 .433 1530.0 .973
585.0 .934 1560.0 .975
900.0 .944 1590.0
.977
915.0 .941 1620.0 .960
930.0 .951 1550.0 .983
945.0 .452. 1660.0 .990
950.0 .953 171u.0 .991
975.0 .955 1740.0 .992
990.0 .95D 177u.0 .993
1005.0 .-45e 1600.0 .994
1020.0 .95n 1630.0 .997
1035.0 .947 1860.0 .997





1080.0 .c60 1;50.0 994
1095.0 • 1960.0 .993
1110.0 .95d 201u.0 .990
1125.0 .95b 2040.) .990
1140.0 .s56 2070.0 .992
1155.0 .957 2100.0 .994
1170.0 .957 2130.0 .995
1185.0 .95o 2150.0 .995
1200.0 .955 ;190.0 .995
1215.0 .YR4 2220.0 .994
1230.0 .4=3 2:5J.0
.991
1245.0 .475J 2280.) 1.007
12e0.0 .;;e1 2310.) 1.004
1275.0 .44k1 2340.) 1.011
1290.0 ..44d 2370.0 i.ull
h,E130u,-.Ct SiuuY
aLL IJAIM













24uu.0 1.013 3530.0 1.053
24J,J.0 1.019 3,160.0 1.053
2400.0 1.022 354u.0 1.057




th55J.0 1.025 3780.0 1.067
256(1.3 1.024 3610.0 1.067
2610.0 1.024 1 640.0 1.062


1.020 3570.0 - 1.077
2670.0 1.321 1 ;00.0 1.077
2700.0 1.016 3430.0 1.076
2730.0 1.014 34h0.0 1.083
2766.0 1.013 3490.0 1.083
2791).1.1 1.013 4j20.0 1.075
2820.0 1.015 4050,0 1.067
2850.0 1.01b 4060.0 1.U66
Chbv.0 1.019 4110.0 1.065
2910.0 1.023 4140.0 1.059
29449.j i.024 41/0.0 1.056
2.970.0 1.030 4200.0 1.052
3000.0 1.03h 4%30.0 1.050
3030.0 1.i.;3cs 4;d60.0 1.048
3060.0 1.044 4%90.0 1.049
3090.0 1• 4320.0 1.052
3120.0 1.040 4:50.0 1.052
3150.0 i.047 4.300.0 1.054
3180.0 i:044 4.10.0 1.061
3210.0 A.048 4440.0 1.063





3300.j 1.046 4S30.0 1.072
3330.0 1.047 4560.0 1.07o

























'JOU 1..j59 " 7:3'.) • 0 1.079
icC04 7 1146 t Ji mtSuunCE 5Tubt
AuL 1-1EUATA
Cui4STL,.1r it- TEST -15EKvAfI0N hELL
mSLrvcU AT-16,43rSi4i) roAi-.52122392
Huhr,1,4,,AT16,1fGkij roLF.52112393





4800.0 1.071 6090.0 1.113
4890.0 1.075 6120.0 1.116




49,50.0 1.075 6n0.0 1.116
5010.0 1.077 6240.0 1.115
5040.0 1.050 6270.0 1.110
5070.0 1.060 6300.0 1.109
5100.0 1.0435 633u.0 1.107
51ju.0 1.067 6360.0 1.105
5160.0 1.090 6390.0 1.100




625u.0 1.094 6‘6U.9 1.104
52610.0 1.097 6516.0 1.104
531U.0 1.099 6540..0 1.109
5340.0 1.101 6570.0 1.111





5430.0 1.103 6660.0 1.117
5460.0 1.100 66;0.0 1.120
b4Q0.0 1.099 6720.0. 1.126
5620.0 1.090 6760.0 1.124




5010.0 1.064 6640.0 1.119
564.0.0 1.061 bet0.0 1.12u
567U.0 1.060 6;00.0 1.120
570u.0 1.077 6;30.0 1.121
5(30.0 1.076 6960.0 1.119
5760.0 1.062 694.0.0 1.117
'790.0 i.u81 7020.0 1.113





Dr380.0 • 711j.:1 1.112
D910.0 1.07/ 71‘J.0 1.113
D9Av.J ,.09( /17J.) 1.103





0030.0 1.1./4 726C4.0 1.109








































































































































































cu;.45rA; VLSI - 95,,tmv4TI0N 4LLL
	








9750.0 1.173 11040.0 1.184
9780.0 1.169 11u70.0 1.185
9810.0 1.169 11)00.0 1.186
984u.0 1.165 11130.0 1.166
9870.0 1.±62 1116,3.0 1.184
9900.0 1•160 41190.1 1.182
9930.0 I•159 1120.0 1.18U
9960.0 1.148 11250.0 1.177
9990.0 1.152 11260.1 1.178
10020.0 1.i53 11-410.0 1.174
10050.0 1.153 11340.0 1.173
1JU60.0 1.151 113)0.0 1.170
1011u.0 1.158 11400.0 1.169
10140.0 1.15b 11433.0 1.164
10170.0 1.158 11460.1 1.170
1u200.0 1.16U 11490..0 1.166
102.30.0 1.163 11520.0 1.166
10260.0 I•1•67. 11550.0 1.167
10290.0 1.172 11540.0 1.168
10420.0 1.173 11610.0 1.174
10350.0 1.173 0640.0 1.177
10360.0 I • 1 74 11670.0 1.177
10410.0 1.172 11700.0 1.179
10440.0 1.169 11730.0 1.184
10470.0 1.167 11760.0 1.183
1u5uu.0 1.169 0790.0 1.187
105.30.0 1.174 0820.0 1.190
1u620.0 1.175 11850.0 1.190
10650.0 1.17.3 11P80.0 1.189
10680.0 1.173 11910.0 1.190
10710.0 1.170 1194u.3 1.169
10740.0 I.17u 0973.0 1.18s
107/0.0 1.172 12,i0o.3 1.187
10800.0 1.175 12-,31.0 1.189















10980.J 1P'9 1221.3•1 1.186


1 2%4 :1. ,3 1.187
-_4_ 4:-.SuurILESTuur
4LL TrIEv41-.4








12270.0 1.127 3200.0 1.197
12300.0 I.18S 11?30.0 1.199
12330.0 1.192 13260.0 1.201
1238Y.u. 1.193 13291_1.0 1.200
12390.v 1.194 13320.0 1.202
1242V.0 1.193
.13350.0 1.204
1245u.0 A.19,4 11360.0 1.204
12460.1) 1.201 13410.o 1.203
12516.0 142-11 1'4440.0 1.204
12540.0 1.213 13470.0 1.200
12570.0 1.21v 13500.9 1.199
12600.0 1.205 11560.0 1.203
1683u.0 1.205 1356j.0 1.197
1266u.0 1.203 1140.o 1.197
12690.0 i.196 13,7,20.0 1.197
1272u•0 1.193 13650.0 1.199
12750.0 1.140 1388).0 1.199
16160.0 i.186 13710.0 1.200
12810.0 1.160 13740.0 1.203
12840.6 1.181 1-.177040 1.205
126/0.0 1.117 13800.0 1.205
129uo.0 i.1/6 :3830.0 1.207
.169:34).o 1.177 119180.0 1.214
12Sav.o '1.1/5 139v.0 1.213
169,40.o 1.118 i342u.0 1.214
1_1020.0 1.18u 1395J.0 1.214
13u80.0 1.163 13460.0 1.217
13060.0 1.157 14010.0 1.215
13110.0 1.168 141140.0 1.216
1314u.0 1.193 14J/v.0 1.214
13170.0 1.197 :41,;J.1 1.207
r(ES-Q,-.CE5TuuY
ALL TnE UATA
C-)i-DTA.11 TaST - JtSE4.V“Ii0N /JELL
kir“D .2(62333.
 j r!j REi- b1/72133
l'EST 6 10 79
PumP1NG PATES (11**:/LLY:
1P14.,) ?hum G.0 L.;1434.0.0 m1:45



















































































































































6,3. 1.15: 1205.0 1.177
7uo.0 1•154 1320.0 1.181
720.0 I•153 1:L35.0 1.182
745.0 1•153 13Su.0 1.185
750.0 1.153 13bb.o 1.185





795.0 1•145 1910.0 1.187
810.0 1•144 1425.0 1.186
625.0 1•14d 1490.0 1.184
840.0 1.142 1470.0 1.183
855.0 1.141 15,00.0 1.180
670.0 i•141 1530.0 1.175
885.0 1.14U 1560.0 1.171
901.1.,3 1.140 1590..0 1.17d
915.0 1•140 1620.0 1.161
93td.0 1•1.3d 1650.0 1.159
945.0 1.f3e. 1560.0 1.154
960.0 1•136 1710.0 1.152
975.0 1•136 1740'.0 1.149
990.G 1.13e 17/0.0 1.162
1005.0 1.13/ 1800.0 1.161
1j20.0 1•13o 163U.0 1.164
1035.0 1.137 1560.0 1.165
105.6 1•139 1690.0 1.167'
1065.0 1.139 1920.0 1.175
1060.0 1.144 19J0.0 1.180
109r2.0 1•145 1460.o 1.181
1110.0 1.147 2016.0 1.175
112.0 1.151 20-0.3 1.182
1140.j 1.153 2,3/0.0 1.187





















letUo0 1.174 L31u.,) 1.1dm




















2430.0 i.175 3660.0 1.215
2450.0 1.177 3590.0 1.214
2440.0 1.179 3720.0 1.213
2520.0 1.160 3750.0 1.210









2540.0 1.H6 3t=310.0 1.201
2670.0 1.195 3900.3 1.204
2700.0 1.201 3930.0 1.205
2730.0 1.2-J5 3960.0 1.202
2700.0 1.208 3990.0 1.204
2740.0 1.211 4020.0 1.210
2820.0 1.212 4050,0 1.215
2850.0 1.213 4JoU.0 1.ele
2880.0 1.413 4110.th 1.221
2910.0 1.21u- 4140.0 1.227
2940.0 1.2I0 4170.0 1.228
2970.0 1.205 4 200:0 1.235
3000.0 1.202 4230.0 1.236
3030.0 1.1q5 4260.0 1.236
3060.0 1.190 4240.0 1.233
3090.0 1.155 4320.0 1.233
3120.0 I.132 4350.0 1.230
3150.0 1.162 4380.0 1.230





3240.0 1.163 4470.0 1.221
3270.0 1.1.65 450.0.0 1.215
3300.0 .1C1 4530.0 1.215



















































4920.o 1•226 6150.0 1.234
4'950.0. 1.231 6160.0 1.236
4900.0 1.235 62100 1.236
5010.0 1.238 5240.0 1.241
5040.0 1.241 5270.0 1.243
5070.0 1.242 6300.0 1.245
n100.0 1.240 6330.0 1.246
5139.0 1.239 6360.0 1.248
516O.0 1.230 6350.0 1.249
5190.0 1.236 6420.0 1.249
D220.0 1•231 6450.0 1.255
3250.0 1.232 6450.0 1.258
5280.0 i•e33 6510.0 1.26U
5310.0 1.237 6540.0 1.258
5340.0 1.241 6570.0 1.257
53/0.0 1•242. 6600.0 1.253
D400.0 1.24-4 6630.3 1.252
D430.0 1.244 6660.0 1.248
5460.0 1.244 664d.0 1.24/
549u.0 1.247. 6720.0 jsd4f
5520.6 i• 252 675,0.0 1.248
55c%u.o • 257 6200.0 1.249
5560.0 1.2-69 6F,1u.0 1.248
5610.0 1.264 6843.0 1.250
5.540.0 1.266 6870.0 1.255
5670.0 1•268 m9(30.0 .1.258
57u0.0 1.26.5 6930.0 1.261
D730.0 S•257 6960.3 1.266
5760.0 1.251 690.0 1.265
5790.0 1.257 7020.0 1.275
5d2u.0 1.254 .71,50.0 1.276
5651.0 1.251 flSf).0 1.284













()Gillis() 1.210 7t7-3J..') 1.282







H...TETEST - 065Lmv-Tlue4 *ELL







7320.0 1.2/5 65n0.0 1.292
7350.0 i.270 680.0 1.290
7360.0 i.206 =610.0 1.287
7410.0 L.254 8c40.0 1.283
7440.0 1.2o1 6n/00 1.282





7530.0 1.256 6760.0 1.276
7560.0 1.255 d790.0 1.273
7590.0 1.267 dF20.0 1.269
7620.0 1.2=0 H550.0 1.266
7660.0 1.201 HF:60.0 1.263
7060.0 1.20S A91.0.0 1.260
/710.0 1.270 6940.0 1.258
7740.0 1.274 6970.0 1.257
7770.0 1.275 9000.0 1.257
/600.0 i.277 9030.0 1.257
7630.0 1.281 906u.0 1.200
7860.0 1.25i 4j90.0 1.256
76v0.0 1.2=2 9120.0 1.271




7960.0 1.2m= 9210.0 1.263
6010.0 I.d6s 9240.0 1.285
0040.0 1.276 9270.3 1.288
to70.0 1.2/5 9300.0 1.292
6100.0 1.273 933u.0 1.295
8130.0 1.272 9J60.0 1.297
6160.0 1.P71 9340.0 1.296
6190.0 1.256 9420.0 1.290
6220.0 1.2o7 940.0 1.292
t250.0 1.251 9460.0 1.265
8260.0 1.271 9S10.0 1.287









6400.0 1.276 3.J.0 i.e41
0430.0 i.c^0 9,150.0 1.242
8400.J 1.2‘.1 4.39j.0 1.292





























9900.0 1.3o7 11130.0 1.306
9.-L33.6 1.3G8 .11160.0 1.308
9960.0 1.310 11190.0 1.307
9990.0 1.208 i1220.0 1.310





10080.0 1.106 1131u.0 1.325
10110.0 1.304 11340.0 1.331
10140.0 1.303 11370.0 1.333
10170.0 1.299 11:.00.0 1.332
10200.0 1.292 11430.0 1.336
1u23u.0 1.287 11460.0 1.333
1trdbo.0 1.281 11490.0 1.33e
1029o.o 1.277 1.1520.0 1.333
10320.0 1.273 4.1550.0 1.327
103S0.0 1.271 11560.0 1.425





14440.0 1.776 ilb7001 1.306
10470.0 1.272 11700.0 1.301





105D0.0 1.285 11790.0 1.294
105-00.0 1.2^S 11!..20.0 1.289
10620.0 1.291 11e50.0 1.290
10650.0 1.293 11880.0 1.288
100du.0 1.301 11419.0 1.269
13)710.0 1.303 :1'440.0 1.292
10740.0 1.405 1197C1.0 1.29:
10770.0 1.31c 12100.0 1.29c
1OrivO.o 1.3-10 12J3v.v 1.3,35









19-,c0.0 1.3vp :215.).0 1.312




















12243.0 I.32u 13320.0 1.294
12270.0 s.322 1335 u.1 1.295





12300.0 1.315 13440./1 1.303
12390.0 1.315 i3a/Cd.0 1.305
12420.0 1.315 13;00.0 1.312
12450.0 1.314 13530.0 1.316
12450.0 1.315 13560.0 1.316
12510.0 1.314 13590.0 1.323
12540.0 1.3:4 13520.0 1.326
12570.0 1.313 £3550.0 1.330
12500.0 1.313 136,30.0 1.330
12630.G 1.313 13710.0 1.32d
12650.0 1.313 13740.0 1.322
12690.0 I•414 13770.0 1.322
12723.0 1.315 13i00•0 1.321





128iti.0 1.331 13E90.0 1.316
12840.0 1.332 13920.0 1.314
lebic.0 i.339 13450.0 1.312





12950.0 1.324 14040.0 1.314





13050.0 1.320 14130.0 1.316
14050.0 1.314 14160.0 1.321
1.3110.0 1.3J9 14190•O 1.326
13140.0 1.305 1422U.0 1.328





















720.0 171.7Uu 1355.0 18.100
735.0 18.70U 1365.0 18.700
750.0 18.70U 136U.0 18.700
765.0 16.7uU 1395.0 18.700
780.0 16./00 1410.0 18.800
795.6 18.700 1425.0 18.600
810.0 18.700 1440.0 16.600
8e5.0 16.700 147U.0 16.600
840.0 18.700 1500.0 160600
855.0 16.70u 1530.0 16.600
870.0 16.70o 1560.0 16.600
885.0 16.7uu 1590.0 16.600
900.0 16.700 16.2U.0 16.400
915.0 18.700 1650.0 16.600
930.0 18.700 1680.0 16./00
945.0 16.700 1710.0 16.600
960.0 16.700 1740.0 16.800
975.0 16.700 1770..0 160600
990.0 16.70u 1800.0 16.000
1005.0 16.7.00 1630.0 160900
1020.0 1.5.700 1660.0 160600
1035.0 16./uu IsY0.0 16.600
1050.0 16.7uu 1460.0 16.600
1065.0 16.700 1960.0 16.800
1U80.0 16./u0 1960.0 16.600
1095.0 18.700 2.110.0 16.900
1110.0 16.70U 2-340.0 16.900
1125.0 1.700 2j70.0 16.900
1140.0 16.700 2100.0 16.900
1155.0 16.700 2130.0 16.900
1170.0 16.700 2160.0 16.900
1185.0 18.700 2190.0 16.900
1200.0 16.700 2220.0 16.900
1215.0 16.70O 2250.0 18.100
1230.0 ifl.700 2260.0 1.8./00
1245.0 i6.700 2310.0 18.9on
12n0.0 16.70u 2340.0 18.,100
1275.0 16.700 2373.0 18.9oo




1320.0 10.700 2-cu.0 18.900











2520.0 1:.900 3,310.0 1.000
3550.0 1:1.400 1 ;340.0 19.000
2550.0 1.1.400 3Ji(J.0 19.000
2610.0 1.1.900 3900.0 14.000
2640.0 11.90u 3430.0 19.000
2700.0. Ic.900 3450.0 19.000
2733.0 1c.900 3940.1 19.000
2700.0 Ic.9uu 4020.0 14.000
2790.0 lc.900 4050.0 19.000
2820.0 lc.900 4080.0 19.000
285J.0 14.000 4110.0 14.000
2880.0 1,3.900 4140.0 19.000
2910.0 Ic.900 4170.0 19.000
2440.0 1C.30c 42,00.0 14.000
2970.0 le.930 4230.0 14.000
3000.0 17...soo 4200.0 19.000
3030.0 16.900 4240,1 19.000
.3060.0 .1c.;o0 4320.0 19.000
J040.0 14..300 4130.1 14.000
3120.0 16.9'ep 43i0.0 14.000
3150.0 c••-7 4410.) 14.000
jIbu.c ic.901) 4440%0 14.000
4e10.0 it."4eu 4470.0 14.000
3240.0 In.40U 4500.0 14.000
j270.0 11.90C 4530.0 1,9.000
3300.0 ic.900 4n6j.1 19.000
3330.0 18.900 4590.0 14.000
3300.0 ic.300 4,20.0 H.000
4393.0 1c.400 4 d50.° 14.000
3420.0 1T.9A 4060.0 14.000
4450.0 19.00U 4710.0 14.100
3480.0 19.J00 474,9.0 19.100
j510.0 15.000 477U.0 14.100















































5070.0 14.100 6330.0 19.200
5100.0 19.100 6360.0 19.200
5130.0 19.100 6390.0 19.200
5160.0 1/.100 6420.0 19.200
5190.0 14.200 6450.0 19.200
5220.0 14.200 6480.0 19.200
5250.0 14.200 6510..0 19.200
5280.0 19.200 6S400 19.200
5310.0 13.2po 6570.0 19.200
5340.0 1).200 6600.0 19.200
5370.0 14.200 6630.0 19.200
5400.0 i9.20O 6660.0 19.200
5430.0 19.200 6690.0 19.200
5460.0 19.200 6720.0 19.200
5490.0 19.19U 0750.0 19.200
5520.0 1:).100 6750.0 19.20U
5550.0 19.10u 661U.0 19.200
5560.0 19.10u 6A40.0 19.200
5610.0 14.20U 6H/u.0 19.200
5640.0 19.200 6900.0 19.200
5670.0 19.100 6930.0 19.200
5700.0 19.100 6960.0 19.200
5730.0 19.1uU 6990.0 19.200
5760.0 14.100 7020.0 19.200
5790.0 19.100 7050.0 19.200
5820.0 19.100 70/.33.0 19.200
5850.0 14.100 7110.0 19.200
5660.0 14.200 7140.0 19.200
5910.0 19.20u 7170.J 19.200
5440.0 19.200 7200.0 19.200
5970.0 14.20u 7230.3 19.200
6000.0 19.200 1260.9 19.200
6030.0 14.20u 7290.0 19.200
6060.0 14.200 7320.0 19.200
6090.0 14.200 7350.9 19.200
6120.J 19.200 7260.0 19.200
6150.0 1,.2J0 7410.0 19.209
6160.0 19.200 7440.) 19.209
63210.0 1,.2)0 7470.J 19.200
6240.L1 i;.;00 750).9 19.200
6270.0 Ii.dj0 7 530.o 19.200
6200.0 ;4.d..Jj 7560.) 19.200
(CON;11...) STouY
friEOATA













162C.0 19.200 8e360.0 19.200
700.0 19.200 0‘,10.0 19.200
/630.0 19.20u 8940.0 19.200
7710.0 19.200 d97u.0 19.200
774u.3 19.200 ';000.0 19.200
7770.0 19.200 9030.0 19.200
7au0.0 19.200 9060:0 19.200
7d30.0 19.200 9090.0 19.200
7660.0 19.200 9120.0 19.200
7890.0 19.200 9150.0 19.200
7920.0 19.200 9180.0 19.200
7960.0 19.200 9210.0 19.200
7900.0 1'4.200 9240.0 19.200
6u1O.0 19.200 9210.0 19.200
_8040.0 19.200 9300.0 19.200
6070.0 19.200 9330.0 19.200
61u0.0 19.200 9360.0 19.200
6130.0 19.200 9390.0 19.200
6160.0 19.200 9420.0 19.200
6190.0 19.200 945Ci
 O 19.200
6220.0 19.200 9460..0 19.200
6250.0 19.200 9510...; 19.200
6269.0 19.200 9549" 19.200
6310.0 19.200 9510.0 19.200
634.u.0 19.20U 9600.0 19.200
83/0.0 19.200 9t30.0 19.200
d4u0.0 19.200 95E7)0.0 19.200
6430.0 19.200 9t90.0 19.200
6400.0 19.200 9720.0 19.200
6490.0 19.200 9750.0 19.200


























062.3 19.2u0 10Thi.) 19.200
;LO,Jr1;:utu, ne15(JukCESTujY
L TrIL LaLi4
-L 75ST - (iLLL






10140.0 14.2G0 11400.0 1.200




10230.0 19.2uu 11490.0 14.200
10260.0, 14.200 1520.0 14.200
10240.0 14.200 1;50.0 19.200




1u3du.0 19.200 :14,40.0 14.200





10470.0 13.200 11730.0 14.200
10500.0 14.200 11760.0 14.200
10530.0 14.200 11 HO.° 14.200
10560.0 19.200 11e20.0 19.'200
10590.0 19.2oo 11600.0 19.200
10620.0 19.20u 11BoU.J 14.200
10660.0 19.200 .1.-410.() 14.200




10740.0 14.200 :2000.0 19.200

















10950.0 14.200 12210.0 19.200
10980.0 1.4.200 .12740.0 14.200
11010.0 19.200 12.?70.0 19.230
11040.0 19.200 2300.) 14.200
11070.0 19.200 :2330.3 14.200





11150.0 i9.200 1.7a2o.o 19.200



























12o30.0 19.2u0 13=,00.) 19.200
12660.0 19.2uu 1330.0 19.200
12590.0 14.200 13550.r: 19.200
12120.0 19.200 13590.1 19.200
12/50.0 19.200 130)20.J 19.200





12840.0 19.200 13710.0 19.200
12b/0.0 19.200 13740.0 19.200
12900.0 19.200 137/0.0 19.200
12930.o 19.200 13r3U0.0 19.200
12s50.0 19.20U 13830.0 19.200
12990.0 19.200 13?60.0 19.200
13020.0 19.200 13,A90.0 19.200
13,050.0 19.200 13920.0 19.200
1-30i0.0 19.200 13950.0 19.200
13110.0 19.200 139d0.0 19.200
13140.0 19.200 14010.0 19.200
131.70.0 19.200 14040.n 19.20u
13200.0 19.200 140(0.0 19.200
13240.0 19.200 14103.0 19.200
132ou.0 19.200 14i30.0 19.200
13290.0 19.200 14160.0 19.200
13i20.0 19.200 14190.0 19.200
13350.0 . 15.200 142-2u.o 19.200
13.160.0 19.200 14250.0 19.200
1341.u.0 19.200 14280.1 19.200
13440.0 19.200 14310.1 19.200
13470.0 [9.200 14340.0 19.200
J):S -13 -(1.15No-CE STuut
ALL TnE
51Ee 0kAiv,3A: TE5r - ;,umr,ED WELL







596.0 FROM 0.0 MINS TO 120.0 miN5
649.0 FRuil 120.0 AINS TO 240.0 •c45
1194.0 FkOm 240.0 11rS 10 360.0 AF4S
1553.0 Fkum 350.0 mINS 10






DkA0004N(m) I imE (MINS) ukAINDOwNlm/
1.0 8.500 130.0 8.400
2.0 8.400 I32.0 6.400
4.0 14.100 134.0 8.400
4.0 5.100 136.0 8.400
5.0 6.100 146.3 8.400
6.0 6.100 140.0 8.400
1.0 6.500 145.0 6.400
6.5 0.300 150.3 8.400
9.0 6.000 155.0 6.400
16.0 o.100 160.0 8.400
12.0 6.200 16S.° 8.300
14.0 0.300 170.0 8.300





20.0 5.900 19.5.0 6.300
25.0 5.900 210.J 6.400
40.0 5.900 225.0 8.300
35.o 5.900 240.0 8.300
40.0 5.900 241.Q 11.500
45.0 5.900 242.0 11.600
50.0 6.000 244.0 11.600
53.0 5.000 244.0 11.600
50.0 6.000 245.0 11.500




105.0 5.000 248.1. 11.600
12.3.0 5.300 24'1.0 11.600
















126.0 Pi.400 =6).3 11.600
127.0 q.40U 255.1 11.600
128.0 1.400 ;/j.3 11.500
129.0 h.400 ;/3.:1 11.000
(CuNf1f4utu) 5Tuur
ALL T-It WAT4














290.0 11.600 46D.0 15.900
295.0 11.600 46o.0 15.90n
300.0 11.600 461.1 16.300
315.0. 11.600 462.0 16.300
330.0 11.600 4630 16.300
345.0 11.600 464n. 16.300
360.0 11.600 465.0 18.300
361.0 15.900 486.0 18.300
302.0 16.000 467.0 16.300
303.0 i0.000 466.0 16.300
364.3 15.900 464.0 16.300
365.0 10.000 490.0 16.300
366.0 15.800 492.0 16.300
367.0 15.900 494.0 16.300
368.0 15.900 496.0 16.300
369.0 15.900 496.0 18.300
370.0 15.900 500.o 16..300
372.0 15.900 505.0 16.300
374.0 15.90U 510.0 10.300
376.0 15.90u 515.o 18.300





385.0 15.900 t--44).0 16.300
390.0 15.900 53D.0 18.300
395.0 15.900 :" • j 18.300
400.0 15.900 S55.a 18.300
405.0 15.900 5,00 16.400
410.0 15.400 5650 16.400








Puki;IN1/2 47 .qu1A LF. 53262416




















p4t67 sATtk LLvEL NUT r(ECONOLO
TIAE(MIN5) UHAWGurin(m) TAME(HINS) tmikro(J0N(m)
1.0 4.180 104.0 5.550




5.0 3.590 110.0 5.620
6.0 3.590 115.0 5.620
7.0 3.59U 120.0 5.690
8.0 3.590 125.0 5.690
9.0 3.590 130.0 5.690
10.0 3.660 135.0 5.690
.12.0 3.660 140.0 5.760
14.0 3.66u 145.0 5.830
16.0 3.660 150.1 5.630
16.0 3.660 160.0 5.83u
20.0 3.130 110.0 6.900
25.0 3.730 180.0 5.900
30.0 3.730 Idiej 7./30
35.0 3.73u 182.0 7.600
40.0 3.730 183.0 7.600
45.0 3.730 144.0 7.'600
50.0 3.730 185.3 7.800
55.0 3.730 18:3.1 7.870
60.0 3.730 147.0 7.670
70.0 3.73U 148.0 7.870











93.:1 D.410 140.0 7.940
• t.4iu 194.1 7.940
95.0 D.410 200.3 7.940
lt • 0 5.410 20,.3 7.-Y4U









L,0.0 5.48u 25.o 7.940














245.0 7.44u 350.0 9.700
24u.0 7.946 j6U.0 9.700
250.0 7.440 361.0 11.420
260.0 7.44U 362.0 11.180
270.0 7.940 36.3.0 11.110
271.u. 9.140 354.0 11.11u
272.0 4.140 365..0 11.110
273.0 9.070 366.0 11.110
274.0 9.140 367.0 11.110
2/5.0 4.140 368.0 11.110
276.0 9.140 369.0 11.110
277.0 9.350 370.0 11.110
278.0 9.420 3/2.0 11.110
279.0 9.420 374.0 11.110
250.0 9.490 376.0 11.110
202.0 4.560 378.0 11.110
264.0 9.620 380.0 11.110
266.0 9.620 365.0 11.180
288.0 4.62u 390.0 11.180
dV0.0 9.620 345.0 11.160
295.0 4.560 400.0 11.180
300.0 9.560 405.0 11.250
305.0 ndU 410.0 11.25u
310.0 4.556 4.Lb.0 11.250
315.0 4.020 42,3.0 11.250
320.0 9.620 430.0 11.320
325.0 4.620 440.0 11.320







CONSIMAi [Lir - rJor4t0 WELL
Pu,,e1,413AI tie bk ntE. z3d8241
,AIE ui= TEST 9 8
;-.0mHiNGffAIES (M**3/uAY) :





























































































































































0 "r 6iq10 Ati'. 527763_13
7
-7.7E Jr- Iasi' 10 79
kA.Es
1914.0 Fmum U.0 -'1N5 TC 143,-J.0 M1'45
iitST LtvEL rii-..CUmLJEU
r.HEti.11%5/. Tiv:L(AINS) URAAUtihr4(m)
.0 1..5e0 150.0 16.500





2.0 in.100 195.0 16.500
2.5 15.2Cu 210.0 16.500
3.0 17.1ify 225.0 16.500
3.5 16.200 240.0 16.500
4.0 16.40(1 Z55.0 16.500
4.5 15.4eu 270.0 16.50U





7.0 15.5!)0 315.0 16.500




1o.0 16.500 360.0 18.500
1.1.0 iftt.n0U 375.0 18.-500










16.0 15.iju 450.0 16.600
11.0 16.400 465.0 18.600
16.0 15.300 460.0 16.600












35.0 12.4;:w 555.0 16.000







































































































































































































































2520.0 11.070 3780.0 11.040
2550.0 11.670 3610.J 11.040
25r5u. 11.:170 1 .!i40.0 11.040










273:).0 10.4U0 3990•) 11.110
2760.0 10.90v 4)20.0 11.040
e790.0 10.900 4350.0 11.040

















-2flt).0 10.370 423).0 10.900
3000.0 10.370 4250.0 10.970

















:Q10.0 1J.47U 4.70.1 10.970
3240.0 10.970 45:00.!) 10.900
3270.0 11.460 4530.0 10.970
3300.v 11.460 4560.0 10.970











4450.0 11 .040 471u.0 10.970
34!:50.0 10.900 4740.0 10.900
3510.0 11.040 4770.0 10.900


































5040.0 1.2.900 (6420.0 10.760
5070.0 10.40U 6450.0 10.760
5100.0 11.110 6460.0 10.760
5130.0 11.040 6510.0 10.16U





5220.0 11.110 66000 10.760
5250.0 11.110 6630.0 10.760
5280.0 11.320 6660.0 10.760
5310.0 11.166 6640.0 10.900
5340.0 11.320 6720.0 10.900
5370.0 11.600 6750.0 10.900
5400.0 11.670 6780.0 10.160
5436.0 10.610 (610.0 10.760
54ou.0 10.470 684Q.0 10.760
5490.0 10.970 6870.0 11.q40
5520.0 10.540 6900.0 10.970
5550.0 10.760 69.a0.0 11.040
6560.0 10./60 6960.0 11.040
5610.0 10.5.4u 5910.g 11.040
5760.0 11.250 7Y20.0 11.040
5190.0 11.110 7050.0 11.116
5820.0 11.040 7o;.3u.o 11.040
5850.0 11.040 7110.o 11.110
5880.0 11•110 7140.o 10.970
6910.0 11.110 7170.0 10.640
5940.0 11.110 7200.0 10.540
5970.0 11.110 12J0.0 10.470
6000.0 11.110 7260.0 10.470
6030.0 11.32C 7290.0 10.470
6060.0 11.390 7320.0 10.540
6090.0 11.18U 7350.0 10.610
6120.0 11.39u 7360.0 10.760
P150.0 1J.540 7410.0 10.900
















6 330.0 lu.t9u 7;90.C)


6360.0 1.J.e9u 752J.t, Au.97u
6390.0 1J./ou 7650.0 1U.970
(CUNT1H0t1u) fle-JumLc SIUDY
4LL THE uATA










7660.0 11.11u 8440.) 10.760
1710.0 11.11U 89/0.0 10.760
7740.0 11.32U 14000.3 10.760
(770.0 11.320 9030.0 11.040
7800.0 11.60U 9u60.0 11.040
/830.0 11.600 9090.0 11.110
7800.0 11.390 9120.0 11.040
7890.0 11.600 9150.0 10.970
7920.0 11.600 9180.0 11.320
79b0.0 11.670 9210.0 11.600
(960.0 11.600 9240.0 11.670
8010.0 11.740 9270.0 11.670
6040.0 11.740 9100.0 11.670
8u7u.0 11.670 ci330.0 11.740
8100.0 11.60u 9360.0 11./40
-43130.0 11.500 9396.0 11.460
6160.0 11.600 9420.0 11.040
6190.0 11.46U 945J.0 11.040
8220.0 11.040 9480.0 11.040
8250.0 10.970 9510.1 10.900
6260.0 10.970 9540.0 10.900
8310.0 11.040 9570.0 10.900
8340.0 10.970 9600.0 10.900
83/0.0 10.910 9s30.0 10.900
6400.0 11.040 9p760.0 10.900
6430.0 11.040 9690.0 10.160
6460.0 10.970 972J.0 11.640
849u.0 11.390 975).0 11040





81500.0 11.320 040.0 10.970
8610.0 11.110 9E10.0 10.970
6640.0 11.11U '900.0 10.970
8670.0 10.690 9430.0 11.040





8/011.0 :u.(00 10,20.0 10.90u
ri79.3.0 10.820 tu)5.7).) 10.57u
8t0.0 10.820 107:00.o 10.9/0
471t.tijetli 1).220 101ij.) 10.900














10200.0 10.oPu 11460.1 11.390
10230.0 10.820 11490.0 11.530
10260.0 :3.900 11520.1 10.900
10290.0 10.900 11550.0 10.900
10320.0 10.900 11560.0 10.900
10350.0 . 10.900 11610.0 10.900
10380.0 10.620 11640.0 10.620
10410.0 10.900 .116/0J 10.odU
10440.0 10.900 11700.1 10.1320
10470.0 10.900 11730.0 10.900
10500.0 10.900 11760.0 10.970
10530.0 10.970 11790.0 10.970
10560.0 11.110 11820.0 10.970
10590.0 11.040 11650.0 11.040
10620.0 11.040 113t0.0 10.970
10650.0 11.320 11910.0 11.040
10680.0 11.11u 11940.0 11.040
10710.0 41.110 11570.0 11.600
10740.0 11.110 12003...) 11.670
10770.0 11.340 12030.) 11.570
10600.0 11.32U 12060.0 11.670
10830.0 11.530 1209J.0 11.tou
10880.0 11.600 12120.) 11.740
10890.0 11.i10 12150.1 11./40
10920.0 11.040 121c0.0 11.670
10950.0 11.04u 1221.).0 11.670
10980.0 11.04U 12?40.0 11.040
11010.0 11.040 1;770.0 11.740
11040.0 11.040 12300.) 11.600
11070.0 11.04U -1233,0.) 11./40





11160.0 11.040 1244-d0.0 11.530
11190.0 11.040 124t0.0 11.460


















114u0.0 11.340 12tn.J.; 11.11.;









































































































C,11.61A-: 7t5T - CostdvATIUN wELL
0313:trie;1 6mIL: 532Y2418
puAPIk64Ci 3,4..: -.tr. 3320241d
OF Tcsr ed 7 79
PUMP1Nu RATES (M* 4 3/id4Y)
2052.0 FkuM U.0 mINS TO










1.5 .301 195.0 .652











4.5 .572 2 d5.0 .656
5.0 .578 300.0 .657
7.0 597 315.0
.660









12.0 .61/ 39u.0 .60i

















20.0 .629 510.0 .680








































145.0 .049 J .399
r-tSJ0-(C=sTutif
ALL fritjATA
LUNSTAI“ •(“ic TEST - JosbAVATIOn wr_LL
	
ubsEk4tu 4r :40w6r)A 6,60 kti-. 53292418
	























































































































































































2430.0 .763 37130.0 .784






2580.0 .104 3,400:0 .777
2700.0 .767 3430.0 .773
2730.0 .7/1 396040 .17a.2760.0 .773 39Q0.0 .779
2790.0 .778 4620.0
.764
2620.0 .781 4050.0 .766
2850.0 .7eh 4080.0
.792
2880.0 .762 4110.0 .793
2910.0 .780 4140.0
.798
2940.0 .760 4170.0 805
29/0.0 .775 4200.)
.808
3000.0 .723 4230.0 311





3120.0 .763 430.0 .808











3300.0 .759 4530.° .191
3330.0 .755
. 4573.3 /84
3360.0 .75o 4590.0 .783






3480.0 .7d2 471].') .7S2
3510.0 .785 4740.')
.7hd
4548.0 .767 ,7/i.0 .7?rt

















ft5T - ')0SL-gv:iTluo, aELL
	
UriSEKVELi 411 !,u44 GNI!) rEF. 32L32418
	






4 4b0.0 .606 6210.0 .617
50i0.0 .008 6;40.0 .016
5049.0 .612 6270.0
.024












5c00.0 .607 7530.0 .817
5310.0 .607 1560.0 .818
0340.0 .803 7590.0
.818
-5370.0 .804 762U.0 .620
5400.0 .805 7650.0
.624
5430.0 .00/ 7680.0 .83U
5460.0 .810 771u.0 .831
540.0 .811 7740,0 .831
5520.0 .815 7770.0 .633
5560.0 .617 760u.o .640
5560.0 .019 7430.0 .641
561u.0 .816 /660.4) .044
5640.0 .822 7890.0 .045
5670.0 .62S 720.0 .645
5/00.0 .820 7c50.0 .646
5730.0 .827 7980.0 .848
576.).0 .823 8010.0 .a5U
5740.0 ..923 6040.0 .548,
5820.0 .822 5070.0 .649
5650.0 .820 6100.0 .647
5880.0 .elb 8130.0 .647










pui0.0 .002 !3260.) .040
ti060.0 .603 8310.0 .043
nO/O.0 .600 834u.0 .444
612J.0 .010 8370.1 .040
6150.0 .616 6400.J .647
6100.0 .817 6430.0 .445














8460.0 .848 9330.0 .d49




8550.0. .658 9420.0 .049
8940.0 .822 9450.,0 .850









90(.00.0 .82U ')50.).0 .834
9090.0 .623 9^130.0 .838
91eu.o .82d 9060.0
.836
9170.0 .829 94)40.0 041
-9100.0 .830 9720.0 .842
9210.0 .837 9750.0 .040
9240.0 .843 9/80.0 .047






HAiE fcSi J8SEnvAFION *ELL
	
unsc-iv&J 4r mujer'M jrJiJ rrjF. 5329241d
	
pumpiN, AF rihCjA Ur<1° AIEF. 53262418
L;41E 01; TtsT 9 0 I;
pumPIN:o ;44FES(m**3/uAr):
cu52.J rHuMki.0MINS TO 1416U.0MINS
,IE57NATLk LEvEL NOT WELOkuEU
IIME(14045)UkamUu4No41 I1m,c(M1N§) ORAI_WwN(m)
.5 .223 135.0 .670
1.0 .319 150.0 .673
1.5 .435 165.0 .671
2.0 .519 150.0 .671
2.5 .557 195.0 .670
3.0 .583 210.0 .671
3.5 .604 225.0 .6•1
4.0 .611 240.0 .673
4.5 .-616 ei5.0 .675
5.0 .625 2/0.0 .67d
5.0 .6,?5 285.0 .681
7.0 .635 300.0 .683
a.0 .040 315.0 .686
4.0 .644 330.0 .691
10.0 .646 345.0 .694
11.0 .649 300.0 .695
12.0 .662 375.0 .697
14.0 .664 390.0 .700
14.0 .655 4u5.0 .703
15.0 .656 420.0 .704
16.0 .658 435.0 .106
17.0 .059 450.0 .707
1H.0 .660 465.0 .71u
19.0 .651 430.0 .713
e0.0 .662 495.0 .715
25.0 .664 510.0 .717
.30.0 .666 525.0 ./21
35.0 v66/ )40.0 .724
Au.0 •Sod 556.0 ./.26





5.0 .57V &,00.0 .733









1u5.0 .666 6n0.0 .740
125.3 .66/ 515.0 .141
(L)NfINticu) Sr1L),-10uUrfLi-LSTu:rt
4LL NitJATA
Luvf./.; Pt=la - OcSco(yAilUN mtLL
thiSErlytti.arb..<11) 6Er.53292418






690.0 .742 1320.0 .781
705.0 .743 1335.0 .7Si
720.0 .743 13.50.j .761
735.0• .743 1365.0 .781
/50.0 .742 1360.0 .180
765.0 .141 .1357.0 .780
700.0 .741 1410.0 .779
795.0 .738 1425.0 .776
810.0 .73/ 1‘40.0 .775
825.0 .737 1470.0 .170
840.0 .736 1500.0 .767
855.0 .735 153u.0 .765
870.0 .737 1560.0 .76.5
885.0 .736 1590.0 .769
900.0 .739 15dU.0 .770
915.0 .740 165u.0 .771
930.0 .741 1670.0 .770
945.0 .741 1710.0 .770
960.0 .74e 1740.0 .771
975.0 .742 1770.0 .772
990.0 .746 1800.0 .773
1005.0 .I4I 1430.0 .775
1020.0 .751 1860.0 .776










1095.0 .761 2U1J.0 .793
1110.0 .761 2340.0 .796
1125.0 .765 2u70.0 .79t































1305.0 .76U 2-3J.0 .756
.tioL)15r1L)r<t.7ULA-L: SrouY
ALL I!It UA TA
CuNr404i rc.4ft IEST U65cKvi-liON
	
onSEAvtO AT (,r11) HEE'. 54292418
	























































































































































































































































































































































































ALL 1 z. uArm












































































































































































































-SEur TéS 9 d 7c,




















































































































































































udsr.,-(vc.Jgr or10 6Cr. 53292416
	











































































































































1.0 2I.7ou 330,0 31.420
2.0 • 360.0 31.350




5.0 29.59u 470.0 31.210
6.0 29.590 4,10.0 31.350





9.0 29.670 510.0 31.280
10.0 29.450 -600.0 31.35u
12.0 30.090 630.0 31.280
14.0 30.090 660.0 31.280
.16.0 30.230 590.0 31.49u
18.0 30.300 720.0 31.490
20.0 3U.37u 75u.0 31.490
22.0 30.440 760.0 3i.5/0
24.0 30.440 m10.0 31.570




























70.0 30.790 1110.0 31.630
80.0 3u.060 1140.0 31.710
:/o.0 30.79u 11/0.0 31.90u
















210.0 31.140 17,7„.1• 31.04u











TtST - idumPtj ntLL


HLP-0-; In 6 A i a.110ktte n3642341
JArEohrtsf27 5 TS
r.(;11N6) um3..uu,r,;((-1) Iiott(1145) uk4ALWaN(M)
1470.0 31.170 2/30.0 31.900
1500.0 31.640 2760.1 31.640
1630.0 31.140 27'90.0 41.040
15u0.0 31.640 2F!60.0 31.640





165u.0 Ji.930 2910..0 31.640
1660.0 31.900 4c40.0 31.640
1710.0 31.C30 2970.0 31.040




11300.0 31.900 3060.0 31.770
1630.0 31.900 3090.0 31.170




-1960.0 31.900 3160.0 30.560
1,950.j 36.060 2210.1") 30.680
1460.0 31.qou 3740.0 30.510
2010.0 31.900 32/0.0 30.510
2040.0 31.900 23000 30.510
cJru.0 32.14u 3330.0 30.580








2190.0 31.900 3450.0 30.510
e22o.o 32.L,60 3480.0 3u.610
2250.0 32.130 3510.0 30.440
6260.0 36.060 3540.0 30.440.
6310.0 32.060 35/0.0 30.610
2340.0 34.130 3600.0 30.510
L37'3.0 36.130 1630.0 30.510
24().3.0 31.1260 3660.0 30.51u
24.3d.o 34.060 3690.0 30.510



































i990.0 4,./.509 5?50-.9 40.510
4020.0 40.510 5260.4 40.51u
4050.0 30.51u 5110.0 30.510
4050.0 40.510 5340.0 30.510
4110.4 40.510 5170.0 30.510
4140.0. 30.510 5430.0 3u.510
4170.0 J0.510 5430.0 3u.510
4200.0 34.44u ‘464.0 30.510
4230.0 30.510 5490.0 30.510
4260.0 40.510 5520.0 30.510
4290.0 40.510 5550.0 30.580
4320.0 40.51U 55E0.0 4u.580
4350.0 30.510 5610.0 30.510
4360.0 3u.510 5540.0 30.510
4411.0 40.510 5t)70.0 3u.510
.4440.0 30.510 5700.0 30.510
4470.0 40.810 5730.0 30.510
4500.0 39.51u 5760.0 30.510
4530.0 30.5Iu 5/90.0 30.51u
4560.0 40.470 5.420.0 40.5e40





.4650.0 30•510 5;10.0 30.550
4680.0 40.510 5940.0 40.050
4710.0 40.510 54(0.(1 30.5&O
4740.0 44.510 5.9u.).9 5+:±0
4770.0 30.510 5;40.1 34.650
4500.0 30.510 t..)50.0 30.580
4530.0 34.510 6)94.0 30.550





4920.0 34.510 51,10.0 40.550
4950.0 30.580 510.0 40.580
4950.4 40.510 6;40.0 40.5430








































8540.0 3u.51U 7;i30.0 30.85u
ot/0.0 ju.tb0 Tr.,bu.0 3U.85u













8/2!).0 30.5PIU dO1U.0 31.u70
c75(1.0 ji).-560 8040.0 31.070
o780.0 _10.580 807%1.0 3i.e10







































le3u.0 10 elr,e0.0 31.c10
1 2n0.0 311.1u o^bu.0 31.210











































































9120.0 31.21u 1036u.0 31.350
9150.0 31.210 10410.0 31.280





9240.0 31.21U 050J0 .31.260
9270.0 31.210 1U530.1 31.260
9300.0 31.210 1056o.o 31.260
9330.0 31.210 105ciu.0 31.260
9360.0 31.210 10620.0 31.260
9390.0 31.210 1U650.0 31.210
9420.0 31.21u £0,160.0 31.210
9450.0 31.210 .071u.0 31.210
9.460.0 31.210 10740.3 31.210
-9510.0 31.210 10770.0 31.210
9540.0 31.210 106u0.0 31.210
95/0.0 31.210 10-330.0 31.210
9600.0 31.210 .0-360.0 31.210
9630.0 31.210 106c,0.0 31.210
9660.0 31.21U 10420.0 31.210
9690..0 31.21G .0950.0 31.210










9840.0 31.210 111(10.0 31.210
9810.0 31.210 11130.0 31.210
99u0.0 31.21u ali60.0 31.210
9930.0 31.21U a1190.O 31.210
9960.0 31.420 1122j.:.! 31.210
9990.0 31.420
.1260.0 31.210
10020.0 31.4au 1122.0 31.210
10050.0 31.210 11310.0 31.210


































LdgAnuOwN(.1)lienu.0 31.25u 12.40•0 31.35011010.0- 3i.250 12H70.C: 31.35011640.0 31.250 12900.0 31.49011670.0 31.25U 12930.0 31.e1u11700.1 3:J.d6U 12460.0 31.07u11130.0 31.070 12990.0 31.2101170(.0 31.0(0 13020.o 31.57011790.0 31.070 i305u.'J 31.57011Heu.0 31.420 13udu.0 31.57011H5U.0 31.2du 1311u.o 31.17u1iHou.0 31.210 13140.0 31.00011910.0 3).210 1317u.o 31.07011440.0 31.2e0 1300.o 30.65011910.0 31.2HO 13230.0 31.35012uuo.0 3..210 1320o..) 31.57012030.0 31.260 13290.0 31.1401e0-)0.0 31.250 13320.0 31.flo12j9:).0 31..210 13350.0 31.570


31.210 13360.0 31.5301e10.0 31.2o0 1341u.:J 31.57012N6.0 31.260
.13440.) 31.630122iu.0 31.de0 13470.0 31.5701224o.0 31.350 145u0.3 31.57012e/u.0 31.360 1353u.0 31.570123,33.J •3i.3D0 1150u.o 31.570


31.35u 13591).0 31.57012360.0 31.350 13620.0 31.630123,6.0 31.2F:o 114.50.0 31.9001242J.0






































14100.0 3i.t t u 14?5 0.0 ii.o3014130.0 51.770 14260.0 31.630
141b0.0 31.77U 143 .1J .0 41.e10
14190.0 3,1.773 4340.5
.30.93u
14220.0 51.77U 14 370. n 31.000
jim rIrS3LJ-
 Cit STujr
0iLr L;r1-,n(YJA4 ItST - i;iumr't3 ALLL
nEfr. S3604441




471).4 Fkuri O.0 AINS Fu 0%1.0 mINS
129.6 Fkum o4.0 MINS ru 120.0 A1NS
L-y42.7 i-kom 120.0 P.INS IC in0.0 AINS







2.0 11.600 74.0 14.060

















Lo.0 i.070 90.0 14.400
12.0 n.790 9S.0 14.200
.141.0 6.190 I0(0.0 14.200
10.v d.79e lui•O 14.200













o 6.790 123.9 16.f.)30
30.0 6.790 124.J 16.630




4S.0 .790 127.1 10.840




cJ.0 6.190 130.0 18.910


































160.0 h3. 911U 101.0 24.610
165.0 14.05U [66.0 24.690


















164.0 24.60U 20U.0 24.690
185.0 24.670 262.0 24.690
106.0 24.750 2U4.0 24.090
Snu mciOu-6Lt
ALL frit9.0A
ci,N5fAij ft5T - .),i5tkvAfi0A nELL
n5rnO.fliAi 034CH 61-<16liEF. 53642342
41iL,44F 0.-CD -all. b.:64234i












































































































































1410.0 3.032 2640.0 3.024
1440.0 4.025 26(0.,A 3.014
1470.0 4 .016 2700.o 3.u32
1500.0 3.010 2730,0 4.062
1530.0 3.014 27.60.0 3.062
1500.0 4.u14 2190.:) J.108
1590.0 3.009 2b20.O 3.112
i620.0 3.005 2650.0 3.118
1650.0 2.999 2860.-3 3.117
it80.0 2.994 2910.0 3.118
1710.0 2.961 ?940.0 3.125
1740.0 2.985 297u.0 3.127
1770.0 2.925 adoo.0 3.128
1800.0 2.9,51 3030.0 3.126
1830.0 2.96! 2960.0 3.131
1860.0 2.9E14 4- )Q0.0 J.132
1890.0 2.984 3120.3 3.127
1920.0 2.99u 31550.0 3.182
1950.0 2.991. 3100.0 3.25/
1980.0 2.9qb 3210,0 3.290
2010.0 2.999 32.40.0 3.295
2040.0 3.000 3%/u.0 J.J01
2070.0 3.014 1 .3U0.0 3.294
2100.0 -3.021 33.10.1 4.297
2130.0 3.026 3300.0 3.302
2160.0 3.014• =390.1 J.311




















































; LUN1 1.. i t t.) : STuJr
ALL inE VidA






i1v.E(miN51 ispioiwO1J0N(m) (PAr...(-1119S) ukAwU0wN(M)
Jc/0.0 3.322 5100.0 3.347
3900.0 3.322 5130.0 3.350
3430.0 3.321 5150.0 3.352
3950.0 3.310 5190.0 3.350
3990.0 4.312 5220.0 3.352
4020.0 3.310 5250.'0 3.351
4050.0 3.315 52eU.0 3.350
4(180.0 3.320 5320.0 3.350
4110.0 3.314 5340.0 3.451
4140.0 3.32U 5370.0 3.350
41(0.0 3.32U 5400.0 3.342
420U.0 3.324 5430.0 4.345
4230.0 3.326 5460.0 3.347
4266.0 3.331 .5490.0 3.357
4290.0 4.331 5520.0 3.352
4320.0 3.1?4 5550.0 4.443
4350.0 4.335 55d0.0 3.351




4440.0 3.23.3 55/0,0 3.335
447C.0 3.335 5700.0 3.332
4500.0 4.32t 5730.) 3.336
4640.0 3.328 5760.0 3.334
4560.0 4.20. 5790.0 3.337
4590.0 3.315 5,420.0 3.346
4520.0 3.312 5850.0 4.347
4650.0 4.31' 5580.0 3.344
46o3.0 3.31c .5q1U.0 3.343
4710.0 3.314 5640.0 3.342
4740.0 3.315 5670.0 3.340
4140..0 3,316 6000.0 3.336
4e0u.0 4.325 6030.J 3.333





4t.90.0 3.330 5120.1- 3.32';









the4u.0 3.335 6270.1 3.335















6330.0 3.33/ 7.360.0 3.322





6420.0. J.34U /560.ri J.J27
6450.0 3.34u 1563.0 3.327
0460.0 3.34u /710:0 3.327
6510.0 3.239 7740.0 3.330
5540.0 3.342 7770.0 3.332
6570.0 J..345 7!±00.0 3.332
6600.0 3.345 7.A40.0 3.342
0630.0 3.342 N50.0 3.349
6660.0 J.J41 /-3,-J0.11 4.350
6690.0 J.340 /4e0.0 3.451
.6720.0 3.33S fle3.0 3.367
6750.0 3.337 7.7.OU.0 3.369





6840.0 3.332 i!0/U.0 3.367
6870.0 3.331 8100.0 3.368
5900.0 3.330 61JJ.9 3.369










7050.0 3.326 c2c..u.0 3.361
7080.0 3.752 831u.0 3.364
7110.0 3.752 634u.o 3.352
7140.0 4.330 ti470.0 3.365












































cO,NST4.j icST - u.3SL”v4i1c04 wtLL
	
Jr,bcriVE.JAr ,A,,,EJ 6 IO rc.i. 53642342
	














6650.0 3.352 100600 3.36d
ddd0.0 3.350 10110.0 3.380
691V.0 3.342 101430 3.373
6;4Q.0 , .342 101700 3.372
01970.0 3.336 10200.0 3.373
9000.0 3.319 10230.0 3.373
9030.0 3.346 10260.0 3.366
9060.0 3.347 10290.0 3.374
9090.0 3.354 10320.0 3.362




-9180.0 3.354 10410.0 3.355
9210.0 3.35( 10440.0 3.354





,0300.0 3.39/ 10530.0 3.360
933u..;) 3.360 10600.0 3•3o4
936000 3.362 10590.0 3.362
Li391.1.0 3.304 iurieJ.0 3.362
94e1.1.0 3.362
.10650.1) 3.360
..4n0.0 3.362 106d0.0 3.364.
9480.0. 3.36u 10710.0 3.377
951C.0 3.360 10740.0 3.382
954,;.0 3.300 10773.0 3.382
y673.0 3.361 10a00. .3.362
960:.0 3.352 1030.0 3.382


















































11340.0 3.362 .2570.0 3.410
11370.0 3.394 :2600.0 3.409
11400.0 3.354 12630:0 3.414
11430.0 3.3*. 12660.0 3.414
11460.0 3.397 .2590.0 3.413














117u0.0 3.imc 123(1.0 3.414





























12030.0 1 .386 ,R280.0 3.369
12000.0 3.337 alp'90.0 3.368
12090.0 3.342
.3320.0 3.382








































CiJnSiAivi rctij (LST — 06ar.:vArsUoi AELL
	
uc5LiivEJ Ai fJrCiUr.d-. J3642342
9U:d11-1iNu
	














IjO • J.J94 14131.0 3.406
da J.J9e 14I0J.0 3.407
13730:t.i 3.J9u 1419.).0 3.407
1389J.0 3.392 142-2u.0 3.410
1390.0 3.392 142,±i0.0 3.411





19010.0 J.J92 14340.0 3.405





;1r c,i1J • 53612525














1.5 17.00u 16o.0 1/.400
2.0 17.1JU 11,5.0 17.400
2.5 17.2Uu ) 10.0 17.400
3.0 17.20U 225.!) 17.400
3.5 17.20v )40.0 17.400
4.0 11.200 26,5.0 17.400
4 .5 17.300 ) 73.0 1/.400
5.0 11.300 255.0 17.400
6.J 17.300 31_0.0 17.500
7.0 17.3uu 115.0 17.400





10.0 17.3uu 3c6.9 17.5o0









14.0 i7.4uu , i0.0 it.500

















20.0 17.30G =:10.r) 17.5u0









































135.0 7•401./ 7 :5• 17.5.06
•8t1_,u08(.7::51'00
LL 18t DATA
1...0%4Si4NTr(-FE Itc:7 - r0d,EL, AELL
ill' 0k10 53812528




720.0 1/.500 1350.0 17.500
735.0 17.500 1365.0 17.500
750.0 1/.500 1360.0 17.600
/05.0 11.50u 1345.0 17.600
750.0 1/.500 1410.0 17.500
195. 17.50u 1425.0 11.500
810.0 17.500 1440.0 17.600
825.0 11.500 1470.0 1/.500
840.0 17.500 1500.0 17.600
855.0 17.500 1530.0 17.500
670.0 1I.50u 1560.0 1/.500
865.0 1/.500 15.0 17.500
9uU.0 17.50u 1620.0 17.500




,945.0 17.500 1710.0 17.500
900.0 17.50u 1740..0 1/.500
915..3 17.50u 1110.0 17.500
990.0 11.500 1th00.0 17.500
1005.0 11.50u 1630.0 1/.500
lodo.o 17.500 186U.) 1/.600
1035.0 17.500 1690.0 17.700
1050.0 11.50U 1920.0 17.500
1005.0 i/.50u 1950.J 11.50o
1060.0 1/.500 198.J 11.500
1u:95.0 0.500 2013.0 11.5(0
1110.0 17.50u 2040.0 11.500




1155.0 17.500 2130.0 17.500
11/0.0 17.500 216u.) 17.500
1105.0 17.5.0u 214.0 • 17.500
1200.0 17.500 2220.) 17.500




























































2730.0 1/.800 3.=;‘,0.'d 17.600









2850.0 176d00 4110.0 17.600
2860.0 17.800 4 N 0 1/.000
2910.0 1/.800 41/0.i") 11.000
2940.0 17.800 4200.0 1/.000





3030.0 17.730 4.2.4‘).5 11.900
3000.0 17.700 432J.J 17.900
3090.0 17.700 43b0.0 17.900
3120.0 17.700 43dU.J 17.900
3150.0 17.700 1 u • J 17.900
3100.0 176700 444080 17.90u
3210.0 17.100 H.)• v.) 17.000
3240.0 17.700 44;*.)0) 17.600
3270.0 1/.700 4530.3 17.000
3300.0 176700 4ebtiej 17.100
3330.0 17-.900 4.H4Q.C1 17.100
3360.0 17.70i/ 4t2U.0 17./00
3390.0 1/.700 ..1 17.700
3420.0 1/.100 Att0.0 17.600
3450.0 17.700 4710.0 17.tA0
3480.0 176700 474,0.0 17.900




















3720.0 :Jerk; .477..;03 17.0ju































n240.0 17.600 os:00.11 17.900




54:0.0 i7.600 6490.0 16.000
D4bC.0 17.d0O 6.7n.J 18.000
5.90.0 1t.r.:00 6730.0 18.0).0













5042. u i7.900 6900.0 16.000
5t70.0 11.400 (0'4.10.0 16.000


















5dhJeU 17.400 7140.0 10.100
691j.0 i 7.900 71/u.0 18.100
3940.0 11.400 UtP).0 18.100
64./0.0 17.400 7230.0 18.100
0000.0 17.900 720)3.0 18.100
6040.0 17.900 fl9U.0 18.100
n000.0 17.900 72u.0 18.000
0090.0 17.900 73.D0.0 18.000
6180.0 17.900 7jdo.0 16.000






















































/710.0 10.200 e770.0 16.l00





















7950.0 10.20u 971U.0 18..euo
7980.0 10.200 424 u.q 18.200
8010.0 18.20G .1) 18.200
6040.0 10.200 ij-;00.0 16.200
8070.0 10.000 C13v.:/ 16.200






















0310.0 10.000 71,:f-Je') 18.200








8430.0 £8.1.00 ‘71.1:4j• len.200
8460.0 Id.lou ) 16.200
8490.0 16.106 C17.7. ). 16.200









8610.0 16.200 7t17.18) 18.200
8640.0 18.200 i;09.0 16.20o









































102.30.J In.dOU Od91)• 18.200
1u2c3.0 ic.200 10:420.0 18.200
10c-iu.J Ih.EOU 1U;t0.0 18.200
10.320.0 la.200 lu,/dU.1 18.200





10410.0 18.20u 11070;0 18.200
10440.0 18.20) 11100.0 16.200
10470.0 16.200 11130.0 16.200
1JSUG.0 18.2u0 illa0.0 16.200
135au.0 10.200 11190.0 18.200
105.30.0 1.8.20u 11220.0 18.20u
135;(3.0 18.200 11286.0 18.200
P362v.0 18.200 i1260.0 le.eou
10c,0.0 16.euu 1131%3.0 18.200
10660.0 im.200 11340.0 18.200
1.3710.J 16.200 1137u.G 18.doo
10/90.j 18.20u 11400.0 16.200
W/13.0 16.200 11430.0 18.200

















943.j frhj.1 %Lis 1.
	
































































































































































































































































































































































2045.0 ekvM •CNS IC 114t*Le





.5 .042 135.) 1.254
1.0 .199 15;3.1 1.252
1.5 .375, 1n5.0 1.2Si
2.0 .c14. 160.0 1.0.9













5.0 .975 271.0 1.e52







9.0 1.119 33'3,0 1.25o
10.0 1.136 346.3 i.O03





13.0 4.17j 39,1.1 I.39U










18.0 1.199 =6D.) 1.469
19.0 1.204 =th:J.J 1.41
2u.0 1.207 49-5.3 i.256
25.0 1.224 51j.) I.23d
30.0 1.225 526.3 1.266
35.0 1.2-3 54.1.) I.004
40.0 1.2-5 71/278.2 1.295





































0 I.30o 1320.1 1.336


1.3-Jd 1333. J 1.337
135.0 1.3J6 1330.1 1.340
15,0.0 1.30d 1305.0 1.340
7cs.0 1.3Jc 13C0.0 1.339
/60.0 1.306 13Ya.0 1.338
795.0 1.306 1410.0 1.337
810.0 1.306 142i1.0 1.336
C23.12, 1.3J6 1-40.0 1.336
640.0 1.3.Jc 1470.0 1.335
655.0 1.3ja 15.y0.0 1.32C
H7u.t1 1.3uo 1530.1 i.323


















475.0 1.302 1740.1 1..304







1.307 1^30.0 1.3 Ic
1u33.0
-1.3u6 1Ct0.1 1.334















































































2520.0 1.36S 21-1/2 ).1,1 1.364
2550.0 :.3to :17±1u.0 1.371



















2740.0 1.360 4o20.0 1.395








2910.0 1.373 4.14je 1.4u4
2940.0 1.373 4170ej 1.40d
29/0.0 1.364 420J.0 1.411
3000.0 1.156 4;2_1(..).0 1.364
3030.0 ;.3735
-)f),1• 0 1.415





3120.0 im344: • 1.4u6









3270.0 .355 45uu.0 1.377





















































































SijD.J 1.421 t3ou.0 1.42c
5100.0 1.414 6390.0 1.434
51;u.,) 1.436 0420.1 1.436
seeJ.0 1.406 (D453.0 1.436
5253.0 1.406 646u.0 1.437
526%1.0 1.40c 5510.0 1.433
5.31o.0 1.410 040,0 1.431
3 1.411 (35/u.0 1.432
54/J.d 1.4j4 6600.0 1.426
























5703.0 1.431 f‘..440.0 1.43t
5730.0 14 14 6.45,1.0 1.447
5(t.J.3 t.425 .0 1.43/i























































7380.0 1.421 oO9j.i) 1.466
7410.0. 1.419 6o70.J I.9o4
7440.0 1.417 t70,J.0 1.454
7470.0 1.410 t73U.0 1.451
7500.0 1.416 6.76U.J 1.44/1
7530.0 .417 679J.3 1.442





7620.0 1.432 6^56i.0 1.434









7740.0 1.424 4-.)03.0 1.433





7630.0 1.431 9:JL,J.a i.463





7920.0 1.434 91oJ.9 1.4e)b
7950.0 1.43a 9c1U.1 1.471
71,60.0 1.431 9E-00 1.473
60.10.0 4.420 92i3.0 1.475
6040.0 1.427 43i20.0 1.475





6130.0 1.421 • 1.476
6100.0 1.416 4420.0 1.461




































Lu5T,0,11 ,(1L-. 1E81 - 388:Pfv:.TION .ELL





;4810.0 1.476 10680.0 1.4St
v840.0 1.478 itPS00.0 1.491
vd7u.0 I.4/v 1U71u.0 1.493
49u0.0 1.461 10/40.0 1.493
60430.0 1.483 107/0.0 1.487
VVou.0 1.488 10/-4/0.0 1.490
9990.0 1.4t0-0 10830.0 1.489
10020.0 1.488 10/-080.0 1.489
1i)050.00 1.48e 10846.0 1.489
1008v.L) 1.486 10V2U.0 1.488
IL/110.0 1•4db 10959.0 1.464
10140.0 1.466 104pU.0 1.455
101/0.0 1.489 i1o10.0 1.483
10200.0 .1.471 1104u.) 1.471
10230.0 1.40j 110/0.0 1.472
102-r0.0 1.488 :1100..0 I.470









10380.0 i.“44 1122u.0 1.473
1u410.0 1.44L 2£25q.0 1.474









1053,./.0 1.441 1137o.n 1.505
101i01.0 1.471 11‘ov.0 1.513
1u5q:).0 1.4E0 114.1J.0 1.504




rLAI"1- .0 3. 3mi) mCr.n4.48455















1,i32.j FROM 4';*.yoq .CAS 1u U2J.0 miiS




.5 d.LOu 1d8.0 5.o90
1.0 6.27u id2.5 5.690
1.5 3.dno P33.0 5.760










4.0 3.76u 166.0 5./60





6.0 3.7tu 89.0 o.760





9.0 3.76u 200..3 5.690










30.0 3.860 22s.° 5.76u
35.0 3.d60 2 33.0 5./50
4-0.0 3.866 22D.0 5.760
45.0 3.666 :40.0 5./60



























































363.5 4.210 54,e.0 10.610
364.0 4.210 ;42.5 10.010
















370.0 .4.210 547.0 10.610
1 /5.0 4.140 546.0 10.610
260.0 4.140 149.0 10.610
3,35.0 q.14u 550.0 10.540
;90.0 4.140 222.0 10.610
345.O 4.140 560.0 1U.610





410.0 4.21u 5/5.0 10.610
miS.0 5.140 560.0 10.610
4?0.0 .140 585.0 10.690









4/5.0 4.14u niJ.0 10.60











541.0 10.7.10 705.0 10.010





Titcl 19 2 IC
P0MPIN6 k4TE5 (-144.11/r)












































































































































L;AIE rEsr 19 27'9
Tic-E(MlkS) ..pi‘,ILLAAAN) fiJcL,11-451 JkAwD(JwN(m)
740.3 o.:50 1350.0 5.55j.
735.0 5.550 1365.0 5.620
750.0 5.550 1300.0 5.620
7n5.0 De"U 1375.0 5.620
760.0 5.520 1410.0 5.620
7‘.5.0 5.52u 1425.0 5.620
oto.J 5.620 1440.0 5.620
Od5.0 5.52v 1455:0 5.620
840.0 5.620 1465.0 5.620
555.0 5.;40 1515.0 5.620
80.0 5.590 1545.0 5.690
835.0 5.62J 1575.J 5.760
9)0.0 .o2k) 1605.0 5.7,50
;i5.0 5.620 1535.0 5.750
'730.0 S.760 1605.0 5.75U
g45.0 5.620 1695.0 5.760




L.40.0 5.550 1755.0 5.760
1005.0 5.55U 1515.0 .5.760





1050.0 5.925u 1;05.0 5.630
1005.0 5.26u 1935.0 5.630
IU60.0 5.35U 1965.0 5.160
1095.0 5.250 1;95.0 5.750










11/0.0 5.460 2145.0 5.75u
1125.0 5.480 2175.0 5.760
12ou.O 5.55U 2205.J 5.760
1215.0 3.550 2235.0 5.630





1254.0 5.55J 2225.0 5.03u
































2505.0 5.630 4Ef75•U 5.890
2533.0 A.90C 4125.0 S.(790
2895.0 5.520 4155.O 5.o90
,292o.0 5.520 41:"5.0 n.590
2955.0 5.620 4215.O 5.590
2985.0. 6.52U 4;45.0 5.090
3015.0 .3.526 4 275.0 5.750
3045.0 5.620 4305:0 5.760
3075.0 5.550 .335.0 5.750
3105.0 5.760 4365.n 5.760
3135.0 5.760 4395.0 5.750
3165.0 5.750 4.25.0 5.750
3195.0 5.620 4455.0 5.750
3225.0 6.750 4465.0 5.760
3255.0 5.760 4515.0 5.160
3265.0 5.76t, 454,.0 5.750
3315.0 5.76U 4575.0 5.r60
3345.0 5.760 4505.0 5.760





3435.0 5.620 '4595.0 5.330
3465.0 6.62 4725.0 5.030
3495.0 5.760 4N:b.° 5.750
3525.0 5.75G 4785.0 n.750
3555.0 5.75o 4fl.n.0 5.760
3585.0 5.760 4-,(45.a 5./50
3615.0 6.750 4-475.0 5.750
3645.0 5.75U 44e5.0 5.750
3575.0 3.75u 4935.0 5.750
3705.0 5.0=0 .466.0 n.330
3735.0 5.52L 4;95.o n.530
3765.0 5.750 5u25.3 5.830





























cu.thimAr r4 Iz 11-15r- F-L-s#Ej stLL
PU"i=ini AT n44.2455•




5i55.0 5.63u 6615.0 6.630
6365.0 b.7b0 6645.J 5.900





5475.0 5.d30 e735.0 5.90O
65u5.0 5.760 ;1765.0 b.900
55_55.0 6.630 57-45.0 5.900
,n65.0 n.8.30 6m25:0 5.900










b7ib.0 b.63U 6;75.) 5.760
6745.0 5.760 700n.0 5.7o0
5715.0 5.760 73D •I) 5.630
6605.0 5.f.)30 1u65.0 5.76o
b6j75.0 5.900 7095.0 5.760
5ist6.0 5.900 712S.) 5.76U







6965.0 n.760 7245rJ 5.630




oji5.0 b./60 /333.0 5.760












6?A5.0 6.900 7515.0 5.030
62&).0 5.830 7645.0 5.900

































































































































C JHSIJANi t Tt5f - Put"Pclj6ELL
Pup!r)i, 6 AT NEr. 54442455










1.0 5.040 165.0 5.690
1.5 5.520 160.0 5.090
2.0 5.620 195.0 5.690
2.5 5.6e0 210.0 5.690
j.0 6.620 225.0 5.690
3.5 5.620 240.0 5.690
4.0 5.620 255.0 5.760
-.5 5.690 210.0 5.760
5.J 5.690 .285.0 5.690
e.0 5.690 300.0 5.690
7.0 5.69U 315.0 5.090
6.0 5.760 330.0 5.620
.U 5.760 345.0 5.090
10.0 5.750 350.0 5.090
11.0 5.690 375..0 5.690
le.J 5.690 390.0 5.590
13.0 5.59u 405.0 5.690
14.0 5.700 42J.0 5.640
15.0 0.70U 435.J 5.090
10.0 0.700 450.0 5./00




19.0 5.750 495.0 5./60
20.0 5.760 510.0 5.760
25.0 5.690 525.0 5.760
.30.0 5.690 540.0 5.760
35.0 5.590 555.0 5./60
40.0 5.690 570.0 5.760
45.0 5.590 505.0 5.760
5).0 n.590 600.0. 5./60








90.0 5.590 553.0 5./5u
10=.0 5.5,9u 5/5.0 5.760
120.0 5.690 690.0 5.700
















































































































L0JarAimi “E rsr - Pumi.JE9 wELL
1.)Umrli'i6AI kth, 7444245
JafE oF TE51 7 12 /9
;:mrE5 (H:E93/u.()
1440.0 Fr-Wre. 0.0 ro 2490.0
rtE5T hATER LtVEL IN01 1-0-.CuRbtO
TlmE(miS)UkAriwi.N(m)71frtf,11N5) UNAWOU4N(M)
.5 8.800 225.0 8.900
1.0 h./00 240.,0 8.900








.3.0 7.'400 300.0 8.900
3.5 h.200 315.11 8.900
4.0 0.600 330.0 6.930
4.. ho°00 3400 8.900
•5.0 8.h00 360.0 8.'400
6.0 8.700 375.0 8.900
7.0 8.700 390.0 6.900
D• 0 D.700 405.0 8.900
. 9.0 6.700 420.0 8.900
10.0 8.700 435.0 8.900
i2.0 8.700 450.0 8.900
16.0 8.700 485.0 6.900
ifi.11 '1.100 4,30.0 9.000
18.0 6.700 4g5.0 9.000
CO.0 8.700 510.0 9.000
25.0 8.700 525.0 9.000
30.0 6.600 540.0 9.000
35.0 a.doo 555.0 9.000
90.0 6.800 510.0 9.000
49.0 6.600 565.0 9.000
5J.0 8.800 600.0 9.000
55.0 8.200 615.0 9.000









.120.0 8.200 690.1 9,000
1J5.0 8.800 7J5.0 9.000
150.0 6.600 720.0 9.000
A65.0 n.800 735.0 9.000
1!:..0.0 0.900 750.0 9.000
195.0 -I.90J 765.0 9.000














795.0 9.00u 13;5.0 9.100


810.0 9.000 1410.0 4.100











855.0 4.000 14(o.1 9.100


870.0 . 9.000 1e00.1 9.000


885.0 9.0u0 1530.0 9.000


900.0 9.000 1560..0 9.100











945.0 4.00U 1;550.0 9.100


960.0 9.000 1tdu.0 9.100


975.0 4.000 1710.0 9.100


990.0 Y.000 1740.9 9.100


1005.0 4.000 1770.5 9.100








1050.0 4.000 lmo0.3 9.1UO











1095.0 9.000 1.450..0 9.100


1110.0 9.000 14tivi.J 4.100









• 1155.0 4.000 2-310..) 9.100


1170.0 9.000 210).0 9.100


1185.0 4.000 213.j.0 9.100











1230.0 4.00U 222).3 4.100


1245.0 9.000 2253.0 9.100


1260.0 9.000 2280.1 9.100


1275.0 4.000 2110.0 9.100


1290.0 4.000 234J.0 9.100































TA4I ,:AIE TEST - 0156cr(vAlION SELL
u...iSErLiEuAT 6oit) 54442456
	
Af rij.3r 3r.f1Dhti'. 74442475
UCIFE OF TEST 19 2 79
PUMPIN6 1;AlES (A**3/DAY) :
1057.3 1-8uq ,11i4S10 9135.0
4E57 sATL8 LEVEL N01 8ECUHDEJ








1.0 .279 135.0 .335
1.3 .269 150.0 .339
1.7 .252 165.0 .345
2.0 .246 lo0.0 .449
2.5 .245 195.0 .354
3.0 .246 210•0 .357




'4.5 .252 255.0 .361





mit) .263 315.0 .478
9.0 .265 330.0 .362
10.0 .266 345.0
.363













17.0 .275 45U.0 .367
16.0 .276 465.0 .387
14.0 .277 4o0.0
.366















43.) .246 570.0 .39d




50'.0 .302 017.0 .406
76.0 .312 630.0 .406













(045.0 .409 1>no.0 399
666.0 .411 1275.0 .397
675.0 .414 129J.0 .399
690.0. .415 130i.o .400
705.0 .410 1.32.,lin .400
720.0 .419 133b:o .399
735.0 .420 1350.0 .400
750.0 .422 1355.0 .402
765.0 .425 1360.0 .404
780.0 427 1345.0 .404
795.0 .426 1410.0 .404
81.0.0 .42d 1425.0 .409
825.0 .437 1440.0 .409
840).0 442 1455.0 .403
855.0 .433 1465.0 434
870.0 .433 1645.0 .426
985.0 .449 1575.0 .427
400.0 .449 16u5.0 .424
;016.0
.450 1635.) .441
930.0 .451 1645.0 .449
945.0 .452 1725.1 .451
960.0 .45C 1755.0 453
975.0 4;31 1/5.1 .451





1020.0 • 1673.0 .453
1035.0 .440 1;06.0 .452
1050.0 .440 1435.0 .451
1055.0 .44C 1465.1 .452




































123u.0 .467 2245.,? .460
1246.0 .403 2325.1 .4-46
re.6 u9CE 5Tu1dY
ALL int uATA


































































































































































































•- - STL JT
-LL I1E u;.;“
A-17. itST unnLr,v..1.1oN 'JELL
Uni5E1-R-vLD CikiL) . =44424=6
r;or:1,•6 J, rd../ • 5i444244b5
JF ist 2 7';









4905.0 .50u 6.135.0 .519
49_15.0
.503 6165.0 .519




























































5715.0 .496 n;45.0 .5d2































































7435.0 .544 3.15.0 .532
/465.0 .54b 6445.0 .534






























td(5.G .c42 e3D.1 .524






























-Oobt!4 y EL, -1 ukij ktFe 544464b6
_ 6,13 rvEF. 54442455
oF TEr 27 2 74
PUMPING hAIES (me*3/Y)
1056.0 Fkum. 0.0 MINS ro
REST WATLR,Le_JEL NOi NECOk1:E:L,
TIMEIMINS/ DkilwOonN(m) ug4WOU4N(M)







1.0 2/4 135.0 .284





2.5 .244 195.0 .240
3.0 .246 210.0 .288
3.5 .249 225..0 .288
4.0
.251 240.0 .ed7













10.0 -.266 345.0 .295
















17.0 .271 457.).0 312





















55.0 .281 tjjmq .326
50.0 .261 ^.17.j .J30
75.0 .283 ,733.) .33d
SHU r(rE‘,J-cr'.51Jur
DAIA
Co,45r4variE lt57 - OcisEe‘v“IuN *ELL







P-45.0 .340 1O00.0 .376





640.0 .347 1110.0 .378




735.0 .359 1155.0 .382
750.0 .359 1170.0 .383
705.0 .363 1185.0 .381
780.0 .364 121)0.0 .380
795.0 .363 1215.0 .387
81;J.0 .307 1250.0 .488
825.0 .367 1-;45.0 .394
840.0 .371 1260.0 .397
855.0 .371 1%75.0 •399
870.0 .372 1240-.0 .404
885.0 .359 1335.0 .406
960.0 .371 132j.0 .406




945.0 .371 1365.0 .414
960.0 ..369 1380.o ,414
9/5.0 .371 1345.1 .417
5,40.0 -.37u 1410.0 .416
10o5.0 .375 1.425.0 ,417
1020.0 .373 1440.0 .416
1030.0 .372 1456.0 .416




L.T e UrS:mvei1UN ACLL
.J":1) rc F .744424D6
i-1.11 •
c UF TcGT7 12 74
PUMPING RATE6 (d4"2/ :
1440.0 FROA 0.0 A1.6 iC 244.3.7jm1 .S





.5 .144 213.0 .49
1.0 .218 225.0 4q7
1.5 .214 240.0 049c
2.0 .2v7 255.0 .505
2.5 .302 273.0 .506
3.0 .337 co5.0 .510
3.5 .347 S00.0
.516
4.0 'Ibb 1 15.0 .523
4.5 .37o 333.0 .526
5.0 .3e7 343-.3 .524
6.0 .348 1 60.0 .635





















25.0 ego3e, 5iu.p .579
30.0 .419 525.0 .564



















































HUH:JiAL; df kikIJ r(LF. D44424D5
',ATE Jr- TcSi 7 12 7',
T1E(r41, 45) 0,-;.4miONN:m) TimC (..;1AS) :MA OUWN(m/





745.0 .t00 I41).J .676
010.0 .506 1:.26•0 .676























.945.0 611 15,0.0 66u
46u.O 616 1714.0 653





















1060.0 .535 106J.0 .70C
1095.0 .636 11.4).1 ..710









1155.0 .641 21.j3.0 .71,3
1170.0 .649 EijJ•0 .71e:





1215.0 .659 2223.0 .719
1230.0 .661 22J.6 .717


















































thepage. At theheadofthecolumnthegridreferenceis followedby the
































































































































































































































































































































































classes2 and3 definedabovehavebeenindicatedby theuseof asterisks
whereby:-











Substance Class1 Class2 Class3











Calcium(me/1) <3.7 3.7- 10.0 > 10.0
Magnesiumif
sulphate< 250 < 4.1 4.1-12.3 > 12.3
sulphate> 250 < 2.5 2.5-12.3 > 12.3
Sulphate < 4.2 4.2-8.3 > 8.3
Chloride <5.6 5.6-16.9 > 16.9
Nitrate < 0.7 0.7 > 0.7
Nhnganese(mg/1) < 0.05 0.05- 0.5 > 0.5
Iron < 0.1 0.1- 1.0 > 1.0
Copper < 0.05 0.05- 1.5 > 1.5


























of a setof constraintswhichdeterminetheclassofwaterby thesalinity
hazardandthesodium(alkali)hazard,giventheEC at 20°CandtheSARas
follows:-
1 ThereportedEC at 20°CiscorrectedtotheU.S.standardat 25°C
(ECL)by:-
ECL = loglo(EC+ 0.1EC)
thenthesalinityhazardclassesaredefinedby:-
U.S.SalinityLaboratoryStaff1954,Diagnosisand improvementof saline
and alkalisoils: U.S.Dept.ofAgricultureHandbookNo. 60.
RangeofECL Class
ECL < 2.398 Cl
2.398 g ECL < 2.8 75 C2
2.875 g ECL < 3.332 C3
3.352 g ECL < 3.699 C4





wheretheconcentrationsof Na,Ca andMg areinme/l(milli-equivalent
perlitre).Thesodium(alkali)hazardclassesarethendefinedby:-
Rangeof SAR Class
SAR< (-4.414 x ECL + 18.828) 51
(-4.414 x ECL + 18.828) c SAR < (-6.769 x ECL + 31.538) S2
(-6.769 x ECL + 31.538) 4 SAR< (-8.829 x ECL + 43.658) 53
(-8.829 x ECL + 43.658) 4 SARg 31 S4
31g SAR 55
Finallyreferencemaybemadetowaterqualityas itaffectsthe
choiceof screenmaterialforproductionwells. It isthechemistryof the
groundwaterandmoreparticularlyitsdegreeof equilibriumwithrespect
to CaCo3 thatwilldeterminewhetherscreensbecomecorroded,encrusted
or leftunaffected.Withthisinmindan indexof thecorrosive-incrustive
natureof groundwaterhasbeencalculatedusinga formuladevelopedby
J W Ryznar3andusedsubsequentlyb otherworkers".TheIndexis
calculatedfromthefollowingformula.
pas = logKs logCa++- logAlk+ 9.3+ 2.515 
K2 1 + s.31/T4775
Where pHs = CalculatedpH
Ks = Activityproductof CaCo3
1(2 = 2nddissociationconstantof HGO
Ca = Concentrationf Ca inmg/1
Alk = Alkalinityexpressedas CaCO3 (mg/1)
p = Ionicstrengthof thewater
ThelasttermintheequationisverysmallandunlesstheTotalDissolved
Solidscontentiswellover1000mg/1itcanbe approximatedby,
T.D.S.mg/1x 2.5x 10-s. OncethepHshasbeencalculatedtheStability
Indexisderivedthus:
S.I = 2 pHs-pH
whereQh isthemeasuredpH of thewater.
Theanswerwillalwaysbe positiveandliebetween3 and13. Ingeneral
water-withan indexbelow6 areprogressivelyencrustingwhilstthoseover


















MGQ- 1T 7.10 7.3 6.9
MGQ- 2T 6.65 7.0 6.3
MGQ- 3T 7.35 7.1 7.6
MGQ- 4T 7.01 7.2 6.8
MGQ- ST 6.61 6.9 6.3
Thesefiguresfalloneithersideof the6.6neutralpointanditwould













































TOTAL SOLIDS 950.* 1200.*




























































.96** .06 .01 .03
MINORS FE
.28* .05 .84* .05 .09














MN (.03000 <.03000 .28* <.03000 <.03000
	
DOMES. CLASS 3 3 2 3 3
	
AGRIC. CLASS C351 C3S1 C3S1 C4S2 C4S2
* CONCENTRATION EXCEEDS W.H.O. HIGHEST DESIRABLE LEVEL




GRID REF 52092356 52112393 52122392 52322302 52512470
WELL NUMBER MGQ4P MGQ17 M6U3P MGU2P MGQ13R
SAMPLE 4 9352 3 2 9360 .
DATE 16 DEC 78 10 AUG 75 15 DEC 78 14 DEC 78 11 AuG 79
BASIN 1 1 1 I
AQUIFER 3 2 2 2 2
SOuRCE 1 1 I 1
785400:







7.50 8.3UPH 8.60* 1288.010
100g.
'
HARDNESS:TOT 375.00* 340.00* 365.00* 760.00** 470.00*
NON-0O3
	





ALK AS CACO3 160.00
	
220.00 155.00
FREE CO2 10.00 2.50

















15 .10 .19 .09
ANIONS mCO3 4.40 3.20 3.10 3.60 4.40
(MEWL) 504 5.99* 4.59* 4.83* 10.83** 7.73*
	
CL 1.18 1•2' 1.24 2.77 2.25
	
NO3 .13 .31 .37 .05
MINORS FE .60* .06 .12* .16• 2.70**
(MG/L) ZN .10 <.03000 .05 .05 <.03000
	
CU <.03000 <.03000 <.03000 <.03000 <•03000
	
PB <.03000 <.03000 c.03000 <.03000 <4,03000
	
MN .78** <.03000 .18* .64** .06*
OUMES. CLASS 3 2 2 3 3
AGRIC. CLASS C351 C3S1 C3S1 C351 C3S1
* CONCENTRATION EXCEEDS w.H.O. 6IGHEST DESIRABLE LEVEL




GRID REF 52582299 52672285 52772332 52772333 52862263
WELL NUMBER 59 84 mGQ1OP mGQ5T mGQIP
SAMPLE 30 34 8 11515 1 •
DATE 9 SEP 76 12 APR 79 10 JAN 79 18 OCT 79 13 DEC 78
BASIN 1 1 1 1
AQUIFER 2 2 2 2 2
SOURCE 1 1 1 1
1515.* .*TOTAL SOLIDS 1200.* 870 1560.** 1340.**
.
ELEC. CONU. 1600. 1050.
7.90
1670. 1600.
1:820PH 7.70 8.00 7.80
HARUNESS:TOT 690.00** 530.00** 660.00** 680.00** 600.00**
	
NON-0O3 550.00 290.00 320.00 380.00 320.00
ALK AS CAC03 140.00 240.00 340.00 300.00 280.00
FREE CO2 5.00 6.00 5.00 7.00 3.00
CATIONS CA 6.10* 6.26* 7.67° 6.30* 6.02*
(MEWL) MG 7.70* 4.34* 5.33* 7.30* 5.98*
	
NA 5.65 3.26 10.43 10.87 9.40
	
K .23 .09 .17 .26 .17
ANIONS HCO3 2.80 4.60 6.60 6.00 5.60
(MEWL) 504 10.71** 7.08* 13.90** 15.01** 10.42**
	
CL 6:08* 2.03 3.10 3.66 5.49
	
NO3 .u9 .04 .06 .06
MINORS FE .56* .01 .11* <.03000 .38*
(MG/L) ZN 1.27 .51 .17 <.03000 .06
	
CU .03 <.03000 <.03000 (.03000 <.03000
	
PB (.03000 <.03000 <.03000 <.03000 <.03000
	
MN <6,03000 <.03000 <.03.300 (.03000 .21*
DOMES. CLASS 3 3 3 3 3
AGRIC. CLASS C3S1 C3SI C351 C3S1 C351
° CONCENTRATION EXCEEOS W.H.O. HIGHEST DESIRABLE LEVEL











52862283 53.202498 , 53-24(03244191:
	




25 SEP 78 18 DEC 78 24 JAN 79 17 SEII,T9 11 FEB 79
BASIN 1 1 1 1 1
AQUIFER 2 2 2 2 2
SOURCE 1 1 1 1
TOTAL SOLIDS 1550.° 1445.*

































CATIONS CA 10.21** 12.20**











ANIONS HCO3 8.00 1.40 2.80 4.40 4.00
(MEWL) 504 8.64** 18.54** 29.50** 29.70** 4.01
	
CL 9.94* 1.18 18.59** 18.45** 1.49
	
NO3 .06 .23 .11 .10 .01
MINORS FE 1.93** .12* .06 <.03000 .26*
(MG/L) ZN 1.15 .05 .07 (.03000 .04
	
CU .04 <.03000 4.03000 <.03000 (.03000
	
PB .10 <.03000 <.03000 <.03000 (.03000
	
MN •57** •14* <.03000 4.03000 (.03000
	
DOMES. CLASS 3 3 3 3 2
	
AGRIC. CLASS C451 C351 C452 C4S2 C351
* CONCENTRATION EXCEEDS Q.H.O. HIGMESF OESIRABLE LEVEL







GRID REF 53282419 53282419 53292418 63332285 53482246
WELL NUMHER M602T mGO2T m6(.46PA 73 RAIN
SAMPLE 25 9359 32 24 8543.
DATE 1DEC 78 lb AUG 79 d MAR79 11FE879 8 JUL 79
ENISIN 1 1 1 1


AQUIFER 2 2 2 2









PH 7.80 176.60 7.70 7.85
HARDNESS:TOT 360.00* 670.00** 750.00**31.00
	
NON-0O3 130.00 420.00 490.00 Mgr 1.00
ALK AS CAC03 230.00 250.00






















MINDRS FE 1.32** .04 .06 •30* 4.03000
	
4.03000 4.03000(MG/L) ZN .11 .26 .08
	












DOMES. CLASS 3 3 3 2 1
	
AGRIC. CLASS C3 C351 C351 C351 CIS1
* CONCENTRATION EXCEEDS W.R.O. HIGHEST. DESIRABLE LEVEL



















GRID REF 53492262 53642341 53642341 53642342 63672379




SAMPLE 18 29 8545 7 22.
DATE 23 FEB 79 29 DEC 78 6 JUN 79 20 DEC 78 20FEd79
BASIN 1 1 1 1


AQUIFER 2 1 1 1 2





















HARDNESS:TOT 660.00** 340.00* 350.00* 400.00* 420.00*
NUN-0O3 580.00 120.00 90.00 150.00 260.00








CATIONSCA 5.00* 3.52 3.68 4.43* 3.15
(MEU/L ) MG 8.20* .3.28 3.32 3.57 5.25*
NA 22.61 5.37 5.57 6.52 2.26


K .17 .17 .16 .18 ..36
ANIONSHCO3 1.60 4.40 5.20 5.00 3.20
(MEU/L)504 11.55 ** 4.90* 4.96* 0.31* 3.54








MINORSFE .u8 .19* .04 .21* .32*
(MG/LIZN .11 .04 <.03000 .17 .16
CU <.03000 <.03000 <.03000 <,03000 <.03000
PB <.03000 <.03000 <.03000 .04 <.03000
MN <4,03000 .04 <.03000 <.03000 <4.03000
DOMES.CLASS 3 2 2 2 2

































BASIN 1 1 1 1 1
AQUIFER 2 2 2 1 4






































CATIONSCA 5.92* 8.06* 6.37* 4.18* 3.77*
(MEWL)MG 1.48 1.74 1.43 3.52 4•43*
NA. 1.99 -2.17 2.72 14.48 9.57
X .14 .21 .14 .19 .18
ANIONSHCO3 3.00 .2.80 2.60 4.20 3.20




























<.03000 <.03000 .03 '.25*














GRID REF 54302577 54302605 54342521 54342595
WELL NUMBER 16 2 75 4
SAMPLE 27 38 19 5139
OATE 14 FEB79 21 JUN19 14FEB79 3 mAY79
BASIN 1 1 1 1
AQUIFER 2 2 2 2








PH 7.90 7.70 7.80 7.60
HARDNESS:TOT 410.00* 480.00* 280.00*


NON-L03 .290.00 350.00 120.00


ALK A5 CAC03 120.00 130.00 160.00


FREE CO2 3.00 5.00 5.00


CATIONSCA 6.07* 6.49* 2.81 7.43*
(mEO/L)MG 2.13 3.11 2.79 1.97
NA 1.65 '1.97 2.13 1.96
K .38 .11 .46 .11
ANIONSHCO3 2.40 2.60 3.20 3.20
(MEW/L)504 6.36* 7.08* 3.98 6.46*





MINORSFE .40* <.03000 .10


(MG/L)ZN .32 .04 .12


CU <.03000 <.03000 <.03000


PB <.03000 <.03000 <.03000


MN <.03000 <.03000 <.03000


DOMES. CLASS 2 2 2 2
AGRIC.CLASS C3S1 C3S1 C351 C351
*CONCENTRATION EXCEEDS w.H.O.HIGHESTDESIRABLE LEVEL





























GRID REF 54352598 54412508 54442455 54442455 54462413
WELL NUMBER RIVER hi MGQ3T MGO3T NO 62
SAMPLE 8544 15 14 21 28
DATE 3 JUN 79 23 FEB 79 28 NOV 78 24 FEB 79 9 OCT 78
BASIN 1 1 1 1
AQUIFER 2 2 2 2











PH 7.30 8.40 8.50 7.70 7.80
HARDNESS:TOT 330.00* 210.00* 400.00* 300.00* 100.00
NON-0O3 200.00 85.00 160.00 40.00







CATIONSCA 5.49* 1.37 3.90* 1.41 5.21*
(MEO/L)MG 1.11 .2.83 4.10 4.59* 2.79
NA .65 3.38 2.54 3.56 2.17
K .13 .13 .15 .44 .33
ANIONSHCO3 2.60 2.50 4•80 5.20 2.40
(MECi/L)504 4.41* 4.00 3.91 2.08 3.71
CC .33 1.13 1.92 2.70 4.39
NO3 .04 .08 .06 .02


MINORSFE 34.00** .12* .26* .11* 1.76**













MN 4•74** <.03000 .23* <.03000 .08*
DOMES.CLASS 3 2 3 2 3










OHIO REF 54462413 54552327 54712315 55022437 55512457
.4ELLNUMBER NO 62 WGQ2CP mGQ1CP mGQ8P 63
SAMPLE 37 12 11 6 16 .













TOTAL SOLIDS 2485.** 30500.4*
1:::::








mARONESS:TOT 450.00* 820.00** 7720.004* 440.00* 160.00*
	
NON-0O3 145.00 560.00 1580.00 180.00
	






CATIONS CA 6.21* 8.55° 92.10** 5.11* 1.89
J7.:339
lmEQ/LI mG 2.79 . 7.87* 62.30**
	




K .11 .32 .15 .12
7.80
	








CL 6.20*15.68* 450.70** 4.80 7.35•
	
NO3 .11 .04 .04
MINORS FE .03 .18* .17* .07 .24*
(MG/L) ZN




















DOMES. CLASS 2 3 3 2 2
	
AGRIC. CLASS C351 C4S3 C555 C351 C3S3
* CONCENTRATION EXCEEDS w.M.O. HIGHEST DESIRA8LE LEVEL













arecorrectedto 20°C. Thefieldconductivitymeasurementscanbe adjusted
to 20oCby multiplyingby 0.89. Itis alsopossibletousetheconductivity
valueto estimatethetotaldissolvedsolidsconcentrationi mdlligramaper
litreby referenceto figureD.1. Here,usingdatadrawnfromAppendixC,
electricalconductivityat 20°Cisplottedagainstotaldissolvedsolids
concentrationa destablishestherelationship:
.TDSinmg/1= 0.8x E.C..at 20°C


















































































































































































































51342372 8b 15 APR 79 i 1330.0 /

























































































































52772332 mG010P 10 JAN 79 2400.0 j
52772333 (1605T 17 OCT79 2050.0I'
52862283 mi,001P 13 OEC 78 1880.0 /
52872391 MGO5P 10 NOv78 1910.0 1.


18 DEC 78 1910.01
53092266 40 21JAN 78 1500.01
53202283 19 15 JAN78 _1200.01
53202498 MGDIIP 2 JAN79 4130.01
53222320 71 11 DEC79 915.0 J
53222328 70 11-AC79 952.o J
53252295 72 11DEC79 972.01
53282253 24 17 JAN 78 2400.0 /
53282255 42 26 JAN78 1190.0Y
53282418 MGO2TA 17AUG79 1395.01
53282419 m6-02T 3 DEC 78 1480.0/
53292418 MGO6PA 3 MAR79 1435.0]















53352270 65. 11 JEC /8 121u.0/
53362273 69 11 DEC 79
/1208.0
53372249 A61 1 JUL- 69 1800.0/
53402258 23 29 DEC 77 1130.0 /.
53442269 21 29 OEC 77 1070.0/
53452274 66 11 DEC 78 •1150.0/.
53462278 68 11 DEC 78 1210.0i
53472254 A41 1 JUN 69 1400.0
53472261 33 18 JAN 78 2050.01
53472272 92 8 JUL 79 1160.0/
53482276 67 11 OEC 78 1410.0/•
53482279 46 11 DEC 78 1040.0/
53492262 3 15 JAN 78 2450.0/


S NOv /8 3540.01
53512281 20 15 JAN 78 121U.0/
53542276 34 19 JAN 78 11800 1
53572257 31 18 JAN 78 4250.0/
53612286 48 26 JAN 78 1330.01
53642342 MUU9H 20 DtC 78 1330.0
53672379 SL101 1 uCT 69 800.0j


7 FEB 77 1000.01













GRIO REF SITE NLo DATE CONDUCTIVITY
(NICROMHoS/cmr
53692275 37 19JAN78 1390.0/
53712288 64 22 SEP 76 1480.0 /
53722292 49. 26-JAN78 1600.0/
53742279. 36 24 JAN 78 1730.0/
53812256 53 26 JAN 78 4100.0/
53812287 "29 17 JAN 78 2180-.01
53812528 MGO6T 10FEB79 812.0 /
.53622529 mGQ12P 1FEB79 935.0 ,/
53882263 41 24 JAN 78 4(50.0 /
53972289 27 26 JAN 78 1430.0 /
.54002296 35 2o JAN 78 1800.01




54032304 85.576 1-WR69 1300.0./
54062300 55 26 SEP78 2310.0/
54112264 5A 13 JAN 79 7200.0/
54152322 MGO3CP• 12 DEC 78 1640.04


19 SEP 79 2680.0/
54182276 4A 19 DEC 77 5750.0 /
54202340 10A 3 rEd70 760.0




























































































































































54312261 3A 19 OEC 77 5900.0 /






16 JAN 78 1100.0/


19 DEC 78 1120.0/
54322375 1S.5b 26 MAY 70 720.0"


31 JAN 77 950.0/


16 JAN 78 975.0 1


19 DEC 78 967.0/
54322594 7 13 JAN 78 1045.0/


3 MAY 79 1045.0/























54342521 75 14 FEd 79 782.0/
54352366 138 1 NOV 69 7 2 0.0 /
54362373 13.54 . 2 JUN 70 /40.0
















54362384 14.5i- 29 JUN 70 920.0/








16 JAN 78 1050.0/


19 DEC 78 1350.0/
54372375 8141w 1 AUu 69 1100.01
54382378 141% 14 JuN 70 710.0/


7 DEC 76 1150.0/


21 JAN 77 1080.0/


16 jAN 78 1120.0/


19 DEC 78 1120.0/
54382389 15d 11 APR 70 850.0/


7 DEC 76 1050.0/


31 ,JAN 77 1200.0/


lb JAN 78 1200.0/


19 DEC 78 1230.3/






lb JAN 78 1120.0/
54412508 61 9 0C1 78 1420.07
54432387 15A 19 MAY 70 960.0v


31 JAN 77 1350.0/








16 JAN 78 1275.0i






29 NOV 76- 1040.0J
54442455 mGo3T 18 NOV 78 1250.0/


29 NOV 78 1040.0/


23 FE-6 79 1040.01
















(mICRO N HUS / Cm}
54462413 NO62 1 rdIv69 Ic/00.0


3 DEC 69 1800.0









19 DEC 77 1540.0


9 OCT 78 1500.0


3 HAY 79 1440.0
54552327 MGO2CP 19 SEP 79 666U.0
54712315 riGt1CP 19 SEP 79 48700.0
55022437 mGCleP 12 NOV 78 1540.0


12 DEC 78 1540.0
55162326 IA 19 JEC 77 6500.0







performedon testboreholes3T and4Tandboreholenumber1. Spotreadingswere











MGQ1CPto 3CP,thetopof thescreenwaspositionedtobe at,orbelow,the
screensettingsof theBalcadRoadWellfield.Logswererunintheseboreholes









































































































































































































































20 22 EA 26 25 30 32 a
10km































57.20 700.0 115.00 690.0
60.00 700.0 120.00 690.0
65.00 700.0 125.00 690.0
70.00 700.0 130.00 690.0
75.00 700.0 132.00 690.0
80.00 700.0 134.00 700.0
85.00 700.0 136.00 700.0
90.00 700.0 138.00 700.0
95.00 70.0.0 140.00 700.0
100.00 700.0 142.00 710.0


















128.10 1370.0 150.00 1560.0
130.00 1440.0 155.00 1560.0
131.00 1500.0 176.00 1550.0
132.00 1550.0 178.00 1550.0
133.00 1560.0 180.00 1550.0
134.00 1570.0 182.00 1550.0
135.00 1570.0 184.00 1570.0


















78.8/ 1620.0 137.00 1890.0
80.00 1810.0 138.00 1890.0
85.00 1820.0 139.00 1900.0
90.00 1820.0 140.00 1900.0
95.00 1820.0 141.00 1910.0
100.00 1820.0 142.00, 1900.0
105.00 1830.0 144.00 1910.0
110.00 1840.0 145.00 1890.0
115.00 1850.0 146.00 1890.0
120.00 1870.0 147.00 1930.0
125.00 1870.0 148.00 2000.0
130.00 1880.0 149.00 2000.0
135.00 1880.0 150.00 2090.0















80.10 1860.0 110.00 1840.0
81.00 1850.0 112.00 1840.0
85.00 1850.0 114.00 1850.0
90.00 1840.0 116.00 1850.0
95.00 1840.0 118.00 1850.0
100.00 1840.0 120.00 1910.0















60.00 1850.0 108.00 2980.0
65.00 1840.0 110.00 3000.0
70.00 1830.0 115.00 3170.0
75.00 1810.0 120.00 3330.0
80.00 1820.0 125.00 3500.0
82.00 .1890.0 130.00 3580.0
84.00 1970.0 135.00 3670.0
86.00 2080.0 140.00 3780.0
88.00 220.0.0 145.00 3910.0
90.00 2280.0 150.00 4100.0
92.00 2380.0 152.00 4190.0
94.00 2510.0 154.00 4200.0
96.00 2610.0 156.00 4220.0
98.00 2700.0 158.00 4240.0
100.00 2760.0 160.00 4220.0
102.00 2870.0 162.00 4230.0


















72.40 670.0 /30.00 1260.0
73.00 1000.0 135.00 1260.0
74.00 1220.0 140.00 1260,0
75.00 1220.0 143.00 1260.0
80.00 1230.0 144.00 1260.0
85.00 1230.0 145.00 1270.0
90.00 1230.0 146.00 1270.0
95.00 1230.0 147.00 1270.0
100.00 1230.0 148.00 1270.0
105.00 /230.0 149.00 1270.0
110.00 1230.0 150.00 1270.0
115.00 1240.0 154.00 1260.0


















58.00 500.0 105.00 670.0
60.00 590.0 110.00 700.0
65.00 620.0 112.00 700.0
70.00 620.0 114.00 700.0
75.00 620.0 116.00 700.0
80.00 620.0 118.00 700.0
85.00 620.0 120.00 700.0
90.00 620.0 122.00 700.0


















62.00 2120.0 120.00 2090.0
65.00 2100.0 125.00 2020.0
70.00 1980.0 130.00 2040,0
76.00 1860.0 135.00 2030.0
80.00 1840.0 138.00 2040.0
85.00 1920.0 139.00 2040.0
90.00 1950.0 140.00 2750.0
93.00 1790.0 141.00 3710.0
94.00 1750.0 142.00 3720.0
95.00 1740.0 143.00 3730.0
96.00 1650.0 144.00 3720.0
97,00 1680.0 145.00 3760.0
98.00 1690.0 146.00 3810.0
99.00 1790.0 147.00 3810.0
100.00 1850.0 148.00 3850.0
101.00 1800.0 149.00 3810.0
102.00 1900.0 150.00 3810.0
103.00 1820.0 151.00 3790.0
104.00 1890.0 153.00 3810.0
110.00 2000.0 155.00 3820.0















61.80 690.0 95.00 860.0
65.00 680.0 100.00 970.0
70.00 680.0 104.00 1060.0
72.00 700.0 105.00 1000.0
73.00 790.0 110.00 1090.0
74.00 830.0 115.00 1090.0
75.00 840.0 120.00 1020.0
76.00 850.0 125.00 1020.0
77.00 860.0 130.00 1020.0
77.00 880.0 131.00 1180.0
79.00 850.0 132.00 1890.0
'80.00 810.0 133.00 2630.0
81.00 820.0 134.00 2640.0
82.00 810.0 135.00 2630.0
85.00 800.0 140.00 2640.0
87.00 830.0 145.00 2680.0
88.00 870.0 150.00 2690.0


















61.80 700.0 110.00 1100.0
63.00 700.0 115.00 1010.0
64.00 700.0 120.00 1010.0
65.00 700.0 125.00 1010.0
66.00 700.0 130.00 1010.0
67.00 700.0 135.00 1010.0
68.00 700.0 140.00 1040.0
69.00 700.0 142.00 1060.0
70.00 700.0 143.00 1910.0
72.00 720.0 144.00 2570.0
73.00 820.0 145.00 2610.0
74.00 860.0 146.00 2650.0
75.00 850.0 147.00 2680.0
80.00 840.0 148.00 2690.0
85.00 830.0 149.00 2700.0
90.00 870.0 150.00 2700.0
95000 870.0 155.00 2710.0


















61,84 680.0 120.00 1070.0
65.00 780.0 125.00 1080.0
70.00 780.0 130.00 1080.0
73.00 890.0 134.00 1180.0
74,00 900.0 135.00 2120.0
75.00 900.0 136.00 2780.0
80.00 890.0 137.00 2810.0
85.00 890.0 138.00 2810.0
90.00 870.0 139.00 2820.0
95.00 910.0 140.00 2830.0
98.00 1000.0 145.00 2850.0
100.00 1110.0 150.00 2880.0
105.00 1120.0 155.00 2880.0

















































































49.10 462.0 70.00 452.0
50.00 448.0 75.00 461.0
55.00 458.0 80.00 455.0
60.00 454.0 65.00 460.0















107,30 1020.0 141.00 1000.0
110.00 1020.0 142.00 1000.0
115.00 1020.0 143.00 1000.0
120.00 1020.0 144.00 1020.0
125.00 1020.0 145.00 1000.0
130.00 1020.0 146.00 1000.0


















107.60 91.0 135.00 910.0
109.00 910.0 136.00 910.0
110.00 910.0 137.00 910.0
115.00 910.0 138.00 910.0
120.00 900.0 139.00 910.0
125.00 900.0 140.00 910.0
130.00 910.0 142.00 910.0















33.70 3590.0 80.00 6240.0
40.00 3550.0 81.00 6360.0
45.00 3450.0 85.00 6420.0
50.00 3380.0 90.00 6420.0
55.00 3310.0 95.00 6420.0
60.00 3240.0 100.00 6420.0
65.00 3220.0 110.00 6420.0
70.00 3310.0 115.00 6420.0
71.00 3560.0 120.00 6400.0
72.00 3680.0 125.00 6400.0
73.00 3760.0 130.00 6400.0
74.00 3950.0 135.00 6380.0
75.00 4120.0 140.00 6420.0
76.00 4410.0 145.00 6400.0
77.00 4680.0 150.00 7080.0
78.00 4950.0 155.00 7160.0















33.70 3300.0 85.00 6080.0
35.00 3280.0 90.00 6080.0
40.00 3280.0 95.00 6080.0
45.00 3270.0 100.00 6020.0
50.00 3260.0 105.00 6020.0
52.00 3270.0 110.00 6000.0
53.00 3420.0 115.00 6010.0
54.00 4000.0 120.00 6010.0
55.00 5040.0 125.00 6000.0
56.00 5700.0 130.00 6010.0
57.00 5800.0 135.00 6000.0
58.00 5800.0 140.00 6010.0
59.00 5800.0 145.00 6020.0
60.00 5800.0 147.00 6020.0
65.00 5800.0 148.00 6620.0
70.00 5800.0 150.00 6680.0
75.00 5800.0 155.00 6740.0















33.70 960.0 85.00 6300.0
34.00 1720.0 90.00 6280.0
35.00 3190.0 95.00 6280.0
36.00 3290.0 100.00 6280.0
37.00 3280.0 105.00 6280.0
38.00 3290.0 110.00 6280.0
39.00 3290.0 115.00 6280.0
40.00 3290.0 120.00 6240.0
45.00 3300.0 125.00 6240.0
50.00 3310.0 130.00 6240.0
51.00 3610.0 135.00 6240.0
52.00 4770.0 140.00 6240.0
53.00 5880.0 145.00 6220.0
54.00 5940.0 146.00 6280.0
55.00 5940.0 147.00 6300.0
60.00 5960.0 148.00 6600.0
65.00 5980.0 149.00 6940.0
70.00 6000.0 150.00 6940.0
75.00 6020.0 155.00 7000.0















33.55 2640.0 100.00 6680.0
35.00 3120.0 105.00 6680.0
37.00 3540.0 110.00 6680.0
40.00 3540.0 115.00 6680.0
42.00 4600.0 120.00 6660.0
43.00 6100.0 125.00 6660.0
45.00 6340.0 130.00 6660.0
50.00 6360.0 135.00 6660.0
55.00 6369.0 140.00 6660.0
60.00 6360.0 145.00 6660.0
65.00 6400.0 146.00 6700.0
70.00 6400.0 148.00 7100.0
75.00 6420.0 150.00 7400.0
80.00 6560.0 155.00 1440.0
85.00 6700.0 160.00 7520.0


















35.00 3310.0 105.00 6760.0
40.00 6340.0 110.00 6680.0
45.00 6440.0 115.00 6660.0
50.00 6440.0 120.00 6640.0
55.00 6400.0 125.00 6640.0
60.00 6400.0 130.00 6640.0
65.00 6420.0 135.00 6620.0
70.00 6440.0 140.00 6600.0
75.00 6480.0 145.00 6620.0
80.00 6660.0 148.00 7040.0
85.00 6720.0 149.00 7320.0
90.00 6700.0 150.00 7320.0
95.00 6660.0 155.00 7360.0















13.90 8000.0 57.00 24600•0
20.00 8000.0 58.00 24500.0
25.00 8900.0 60.00 24900.0
30.00 8900.0 61.00 25100.0
35.00 8950.0 62.00 25600.0
40.00 9000.0 63.00 26900.0
45.00 9100.0 64.00 30500.0
48.00 10100.0 65.00 48100.0
50.00 11900.0 66.00 48800.0
51.00 18100.0 70.00 49200.0
52.00 23000.0 75.00 49100.0
53.00 23600.0 80.00 49100.0
54.00 23700.0 85.00 49100.0















13.80 6920.0 59.00 24300.0
15.00 7100.0 60.00 24300.0
20.00 7100.0 61.00 24700.0
25.00 7200.0 62.00 24900.0
30.00 7300.0 63.00 25600.0
35.00 7100.0 64.00 28000.0
40.00 7600.0 65.00 36200.0
45.00 8440.0 66.00 40000.0
47.00 10000.0 67.00 44700.0
48.00 12200.0 68.00 46500.0
49.00 15300.0 69.00 46500.0
50.00 16300.0 70.00 46700.0
51.00 17200.0 71.00 46800.0
52.00 23700.0 72.00 46800.0
53.00 24300.0 75.00 46800.0
54.00 24300.0 80.00 46800.0
55.00 24300.0 85.00 46900.0
56.00 24300.0 90.00 46900.0


















13.80 6500.0 53.00 25100.0
14.00 7200.0 54.00 25100.0
15.00 7340.0 55.00 25100.0
16.00 7340.0 60.00 25200.0
17.00 7340.0 61.00 25500.0
18.00 7340.0 62.00 25900.0
19.00 7360.0 63.00 24600.0
20.00 7360.0 64.00 28900.0
25.00 7340.0 65.00 37500.0
30.00 7340.0 66.00 41500.0
35.00 7340.0 67.00 47300.0
40.00 7800.0 68.00 48200.0
45.00 9000.0 69.00 48200.0
46.00 9500.0 70.00 48300.0
47.00 10200.0 75.00 48600.0
48.00 12900.0 80.00 48700.0
49.00 16400.0 85.00 48800.0
50.00 16900.0 90.00 48800.0


















13.80 6100.0 53.00 25300.0
14.00 7000.0 55.00 25300.0
15.00 7220.0 57.00 25400.0
20.00' 7900.0 59.00 25300.0
25.00 7900.0 60.00 25400.0
30.00 7900.0 62.00 26000.0
35.00 7920.0 63.00 26900.0
40.00 8180.0 64.00 28900.0
41.00 8400.0 65.00 37400.0
42.00 8550.0 66.00 41600.0
44.00 8740.0 67.00 48700.0
45.00 9200.0 68.00 49100.0
47.00 10000.0 70.00 49300.0
48.00 10220.0 75.00 49300.0
49.00 16600.0 80.00 49600.0
50.00 17200.0 85.00 49600.0
51.00 18000.0 90.00 49600.0















14.00 7080.0 50.00 17500.0
15.00 7380.0 51.00 19200.0
20.00 7880.0 52.00 24900.0
25.00 7920.0 53.00 25600.0
30.00 7920.0 54.00 25600.0
35.00 7920.0 55.00 25600.0
39.00 8040.0 60.00 25500.0
40.00 8340.0 64.00 29400.0
41.00 8560.0 65.00 38800.0
42.00 8680.0 66.00 42200.0
43.00 8760.0 67.00 49200.0
44.00 8820.0 70.00 49700.0
45.00 9440.0 75.00 49900.0
46.00 9300.0 80.00 50000.0
47.00 10600.0 85.00 49900.0


















63.80 1620.0 105.00 1610.0
65.00 1620.0 110.00 1610.0
70.00 1610.0 112.00 1610.0
75.00 1610.0 114.00 1610.0
,80.00 1610.0 116.00 1610.0
85.00 1610.0 118.00 1610.0
90.00 1610.0 120.00 1610.0































57.20 29.8 115.00 30.7
60.00 30.1 120.00 30.8
65.00 30.1 125.00 30.9
70.00 30.2 130.00 31.0
75.00 30.3 132.00 31.0
80.00 30.3 134.00 31.1
85.00 30.4 136.00 31.1
90.00 30.5 138.00 31.2
95.00 30.0 140.00 31.2
100.00 30.6 142.00 31.2


















128.81 30.6 160.00 31.3
130.00 30.9 165.00 31.3
131.00 31.1 170.00 31.3
132.00 31.1 174.00 31.3
133.00 31.1 176.00 31.3
134.00 31.1 178.00 31.3
135.00 31.1 180.00 31.4
140.00 31.2 182.00 31.4
145.00 31.2 184.00 31.5


















78.87 30.4 137.00 34.1
80.00 32.7 138.00 34.0
85.00 32.8 139.00 33.8
90.00 33.1 140.00 33.8
95.00 33.2 141.00 33.8
100.00 33.3 142.00 33.8
105.00 33.4 144.00 33.8
110.00 33.5 145.00 33.6
115.00 33.6 146.00 33.5
12.00 34.0 147.00 33.4
12.5.00 34.1 148.00 33.2
130.00 34.3 149.00 33.2
135.00 34.8 150.00 33.2















80.10 29.7 110.00 30.7
81.00 30.1 112.00 30.8
85.00 30.5 114.00 30.9
90.00 30.6 116.00 30.9
95.00 30.6 118.00 30.9
100.00 30.6 120.00 31.0



















60.00 29.1 108.00 30.6
65.00 29.7 110.00 30.6
70.00 30.1 115.00 31.0
75.00 30.2 120.00 31.1
80.00 30.2 125.00 31.2
82.00 30.3 130.00 31.2
84.00 30.4 135.00 31.2
86.00 30.5 140.00 31.2
88.00 30.5 145.00 31.2
90.00 30.6 150.00 31.2
92.00 30.6 152.00 31.2
94.00 30.6 154.00 31.2
96.00 30.6 156.00 31.2
98.00 30.6 158.00 31.1
100.00 30.7 160.00 31.1
102.00 30.7 162.00 31.0


















72.40 31.8 130.00 36.0
73.00 32.8 135.00 36.2
74.00 33.2 140.00 36.3
75.00 33.2 143.00 36.4
80.00 33.6 144.00 36.5
85.00 34.0 145.00 36.6
90.00 34.2 146.00 36.6
95.00 34.4 147.00 36.6
100.00 34.6 148.00 36.7
105.00 34.8 149.00 36.9
110.00 35.0 150.00 36.9
115.00 35.3 154.00 37.0










































































61.80 33.2 115.00 36.0
62.00 33.2 120.00 36.0
65.00 34.0 125.00 36.3
70.00 34.4 130.00 36.2
76.00 35.1 135.00 36.2
50.00 35.1 138.00 36.3
85.00 35.1 139.00 36.2
90.00 35.3 140.00 36.7
93.00 15.5 141.00 37.1
94.00 35.5 142.00 37.5
95.00 35.5 143.00 .37.5
96.00 35.5 144.00 37.5
97.00 35.5 145.00 37.5
98.00 35.5 146.00 37.5
99.00 35.5 147.00 37.7
100.00 35.5 148.00 37.7
101.00 36.0 149.00 37.7
102.00 36.0 150.00 37.7
103.00 36.0 153.00 37.7
'104.00 36.0 155.00 37.8















61.80 34.4 100.00 34.7
65.00 34.7 104.00 34.7
70.00 34.9 105.00 34.7
75.00 35.0 110.00 34.7
76.00 35.0 115.00 34.7
77.00 35.0 120.00 34.5
78.00 35.0 125.00 34.4
79.00 35.0 130.00 34.4
80.00 35.0 131.00 34.5
81.00 35.0 132.00 34.5
82.00 35.0 133.00 34.7
85.00 34.9 134.00 34.7
87.00 34.8 135.00 34.7
88.00 34.8 140.00 35.0
89.00 34.7 145.00 35.0
90.00 34.7 150.00 35.0






































































































































49.10 28.2 70.00 27.5
50.00 28.1 75.00 27.5
55.00 28.0 80.00 27.5
60.00 27.8 85.00 27.4















107.30 31.8 141.00 32.9
110.00 32.0 142.00 33.0
115.00 32.1 143.00 33.0
120.00 32.2 144.00 33.1
125.00 32.4 145.00 33.1
130.00 32.6 146.00 33.1


















107.60 31.3 135.00 32.4
109.00 31.7 136.00 32.4
110.00 31.8 137.00 32.4
115.00 31.9 138.00 32.5
120.00 32.0 139.00 32.7
125.00 32.1 140.00 32.6
130.00 32.2 142.00 32.8















33.70 32.0 80.00 35.5
40,00 32.0 81.00 36.0
45.00 33.1 85.00 36.7
50.00' 33.2 90.00 37.1
55.00 33.6 95.00 37.1
60.00 33.8 100.00 37.1
65.00 34.0 110.00 37.5
70.00 34.0 115.00 37.6
71.00 34.0 120.00 37.6
72.00 34.2 125.00 37.6
73.00 34.2 130.00 37.8
74.00 34.4 135.00 37.8
75.00 34.4 140.00 37.8
76.00 34.5 145.00 37.8
77.00 34.5 150.00 38.3
78.00 34.5 155.00 38.3






































































































33.70 31.7 85.00 34.0
34.00 31.9 c0.00 33.8
32.40 35.0 95.00 33.6
36.00 32.5 100.00 33.6
37.00 32.5 105.00 33.5
38.00 32.5 110.00 33.5
39.00 32.3 115.00 33.5
40.00 32.3 120.00 33.2
45.00 32.3 125.00 33.2
50.00 32.3 130.00 33.2
51.00 32.0 135.00 33.2
52.00 31.8 140.00 33.2
53.00 31.6 145.00 33.2
54.00 31.8 146.00 33.2
55.00 31.8 147.00 33.0
60.00 31.8 148.00 33.1
65.00 31.8 149.00 33.1
70.00 31.8 150.00 33.2
75.00 32.3 155.00 33.2




























































































35.00 32.6 105.00 36.3
40.00 31.7 110.00 35.9
45.00 33.2 115.00 35.9
50.00 33.2 120.00 35.5
55.00 33.2 125.00 35.5
60.00 33.2 130.00 35.5
65.00 33.2 135.00 35.1
70.00 33.2 140.00 34.8
75.00 33.6 145.00 34.9
80.00 34.8 148.00 34.8
85.00 34.8 149.00 34.8
90.00 35.1 150.00 34.8
95.00 35.1 155.00 34.8















13.90 30.1 58.00 33.2
20.00 31.7 61.00 33.4
25.00 31.8 62.00 33.4
30.00 32.0 63.00 33.4
32.40 32.0 64.00 33.4
40.00 32.0 65.00 33.4
45.00 35.0 66.00 33.4
48.00 32.6 70.00 34.4
50.00 32.6 75.00 34.4
51.00 32.6 80.00 34.4
52.00 32.8 85.00 34.5


















13.90 32.0 58.00 33.3
15.00 32.0 59.00 33.4
20.00 32.0 60.00 33.4
25.00 32.5 61.00 33.4
30.00 32.5 62.00 33.5
32.50 32.6 63.00 33.6
40.00 32.8 64.00 33.7
45.00 32.8 65.00 33.7
47.00 33.0 66.00 33.7
48.00 33.0 67.00 33.7
49.00 33.1 68.00 33.8
50.00 33.1 69.00 33.8
51.00 33.2 70.00 34.0
52.00 33.2 71.00 34.0
53.00 33.2. 72.00 34.0
54.00 33.2 75.00 34.1
55.00 33.2 80.00 34.1
56.00 33.2 85.00 34.1















13.90 30.7 55.00 32.9
15.00 30.8 56.00 33.0
16.00 30.8 57.00 33.0
17.00 31.1 .58.00 33.0
18.00 31.1 59.00 33.0
19.00 31.2 60.00 33.0
20.00 31.3 61.00 33.0
20.00 31.3 62.00 33.0
25.00 31.6 63.00 33.0
30.00 31.6 64.00 33.0
35.00 31.8 65.00 33.0
40.00 32.0 66.00 33.0
45.00 32.0 67.00 33.1
46.00 32.4 68.00 33.1
47.00 32.5 69.00 33.1
48.00 32.5 70.00 33.2
49.00 32.6 75.00 33.2
50.00 32.6 80.00 33.2
51.00 32.7 85.00 33.2
52.00 32.7 90.00 33.2


















13.90 28.2 53.00 32.6
14.00 30.9 55.00 32.6
15.00 31.0 57.00 32.6
20.00' 31.3 59.00 32.7
25.00 31.7 60.00 32.7
30.00 31.7 62.00 32.7
35.00 31.8 63.00 32.7
40.00 31.7 64.00 32.7
41.00 31.7 65.00 32.7
42.00 31.7 66.00 32.7
44.00 32.3 67.00 32.8
4 5.00 32.5 68.00 32.8
47.00 32.6 70.00 32.8
48.00 32.6 75.00 32.9
49.00 32.6. 80.00 32.8
50.00 32.6 65.00 32.8
51.00 32.6 90.00 32.8





Duringtheinvestigationa totalof 13 samplesfromobservationboreholes












MGCI SP • Uniformity Coefficient = 3.0







































































































































































































































































Fine Sand kedeumsand i Gene Sand I Gravel

































1in. 3.1 14 4.67 6.0
No 7 2.3 12 4.00 10.0
No 14 1.3 19 6.33 16.3
No 25 0.59 5 1.67 18.0
No 36 0.41 3 1.00. 19.0
No 52 0.18 5 1.67 20.7
No 72 0.11 24 8.00 28.7
No 100 0.105 72 24.00 52.7

















1 in 6.3 19, 3.80 3.8
3/16in 4.8 24 4.80 8.60
1 in 3.1 65 13.00 21.6
No 7 2.3 33 6.60 28.2
No 14 1.3 40 8.00 36.2
No 25 0.59 17 3.40 39.6
No 36 0.41 12 2.40 42.0
No 52 0.18 16 3.20 45.2
No 72 0.11 31 6.20 51.4.
No 100 0.105 33 6.60 58.0






DEPTHOF SAMPLE 175- 187m
WEIGHTOF SAMPLE700g
B.S.Sievesize Opening Weight % Retained CUMUlative
inmils Retained % Retained
gramMes

i•g in 3.1 2 0.29 0;29
No 7 2.3 2 0.29 0.58
No 14 1.3 6 0.85 1.43
No 25 0.59 35 5.00 6.43
No 36 0.41 165 23.57 30.0
No 52 0.18 133 19.00 49.0
No 72 0.11 148 21.14 70.14
No 100 0.106 91 13.00 83.14



















4 sn 6.3 19 2.71 2.71
3/16in 4.8 36 5.15 7.86
1 in8 3.1 39 5.57 13.43
No 7 2.3 5 0.71 14.14
No 14 1.3 4 0.57 14.71
No 25 0.59 1 0.14 14.85
No 36 0.41 5 0.71 15.56
No 52 0.18 55 7.86 23.42
No 72 0.11 159 22.72 46.14
No 100 0.106 179 25.57 71.71






DEPTHOF SAMFIE 140 m
WEIGHTOF SAMPLE1000g
B.S.Sievesize Opening Weight % Retained 'Cumulative
inrams Retained % Retained
grammes

4 in 6.3 18 1.8 1.8
3/16in 4.8 58 5.8 7.6
I in 3.1 125 12.50 20.1
No 7 2.3 38 3.80 23.9
No 14 1.3 27 2.70 26.6
No 25 0.59 5 0.50 27.1
No 36 0.41 14 1.40 28.5
No 52 0.18 72 7.20 35.7
No 72 0.11 230 23.00 58.7
No 100 0.106 145 14.50 73.2

















3/16in 4.8 20 2.0 2
1,in 3.1 58 5.80 7.80
No 7 2.3 24 2.40 10.2
No 14 1.3 24 2.40 12.6
No 25 0.59 6 0.60 13.2
No 36 0.41 20 2.00 15.2
No 52 0.18 75 7.50 22.7
No 72 0.11 337 33.70 56.4
No 100 0.106 183 18.30 74.7


















No 72.3 5 0.5 0.5
No 141.3 3 0.3 0.8
No 250.59 2 0.2 1.0
No 360.41 7 0.7 1.7
No 520.18 44 4.4 6.1
No 720.11 200 20.00 26.1
No 1000.106 387 38.70 64.8
No 2000.073 112 11.20 76.0













No 360.41 16 1.6 1.6
No 520.18 44 4.40 6.0
No 720.11 214 21.40 27.4
No 1000.106 347 34.70 62.1
No 2000.073 239 23.90 86.0


















































































































































































































6 in 3.1 3 0.30 0.30









No 36 0.41 40 4.00 5.50
No 52 0.13 134 13.4 18.9
No 72 0.11 1-7 27.2 46.1
No 100 0.106 721 22.1 68.2



















V. (TV) = 30 (1)













twospatialdimensions{i.e.V canbe definedas (3/3x,3/3y)}
(b) Inunconfinedaquifers,suchas theMuqdishoaquifer,the












transmdssivity(Chapter3) andin thepredictionsof thelikelyresponseof
theaquiferto furtherlargescaleabstractionsin thevicinityofMuqdisho




theseareas.TheboundariesPQ,QS andRS of theregionalareamodeland
P'Q',Q'S'andR'S'of thestudyareamodel(forcalibrationa dmanagement)
areimpermeable;xpressedmathematicallyas
rjE= 0 , wheren isa
directionvectornormalto theboundary.Flowpassingoverthoseboundaries
is representedby an inputor outputofwaterinareasadjacento the






descriptionof theflowin theMuqdishoaquiferwasused. Thisdescription
hasno timedependencyandcanbe thoughtof asgivenan equilibriumor













V. (TVO)= - q
_ _







AxT (Axij+1 41j+1 (Pij) -E)7Tij-1(Gij cbij-1)
+ legT. ,. (o. - ¢..)+ AA4T. 1. (4).. - 11).,.) - AxAyqij (3)LX 1-1-fl '1+13 13 LA 1-i) 1) 1-13
foranareatxbyAylabelled(i,j)..is thewaterlevelandij-1¢. 0 ,
 





areaAx Aywas10kmby 10 km,fortheestimationof transmissivityitwas
10km by 5 km andinthemanagementmodelitwas5 km by 5 km. Equation(3)
describesthecontribution,fromneighbouringareas,of theflowintoand





























a(m+l) = q(m)+ G(m)v(m)





Newton'smethoddoesnotalwaysconvergeto a solutionandis invariably
plaguedwithproblemsconcerningtheinitialvalues.
Indeed,if at anyiterationG isnotpositivedefinite(x'G x > 0,where
x isan arbitraryvector)themethodcanactuallymakethesolutionworse
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Thequalityof fittingcanbe comparedby expressingtheoverall
differenceas therootmeansquareerror,correctedforthenumberof estimated
rechargeparameters.Thusif q* istheoptimumq(m)with,say,p valuesthen
ther.m.s.erroris















T(m) is themthiterateof thevectorof transmissivities
in theoptimizationroutine,
a is therelevantpartof theq* estimatedabove(givingthe
riverrechargeandboundaryflows),
q).. is themodelpredictedwaterlevelin the studyarea,3.3
and u.. is theobservedlevelat (ij)in thestudyarea13
Thesamenumericaloptimizationroutinewasusedfortheestimationof
thetransmissivitiesas describedabove.Thequalityof thefitof theoptimum
transmissivitiesT* canbe gaugedby usingtherootmeansquareerror,ie
ircF) ET= (E*;9) - u--)213 

wherev are.thenumber.of areasin thestudyarea.
LkProportion of river recharge between Balead & Algoave - -.4275 H
Bel0




































forthemodelof theregionalarea. Thegridconsistsof (13x 8) 10km squares
alignedparallelto theIndianOcean.Themarkednodes,in FigureH.3show
wherevaluesof rechargewereestimated.ThenodesmarkedA arethoseon the
riverwhichareadjacento thestudyarea, uhereasthosenodesmarkedD are
therestof theriver. The boundaryoftheregionalmodel,excludingthesea
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REGIONALGROUNDWATER LEVELS
FigureH.2
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DISTRIBUTION OF ERRORSBETWEEN MODEL PREDICTED
AND OBSERVEDWATERLEVELS (ml WITH A, B AND D
FigureH.4
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DISTRIBUTION OF ERRORSBETWEEN MODEL PREDICTED
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DISTRIBUTION OF ERRORSBETWEEN MODEL PREDICTED
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CUMULATIVE& PROPORTIONALRECHARGES
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FigureH.7
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WATER LEVEL ELEVATION FOR STUDY AREA MODEL Irn.I
FigureH.10
CALIBRATION RESULTSOF THE STUDY AREA MODEL
KEY
X-X ROOT MEAN SOUARE ERRORS
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2174 15§814791937 8?0 7.841150
Figure H.12 INTERNODALTRANSMISSIVITY DISTRIBUTION m2/day WITH -
30 millionm3/year RECHARGEBETWEEN BALCAD& AFGOOYE
Figure H13 INTERNODALTRANSMISSIVITY DISTRIBUTIONm2/day WITH
40 millionm3/year RECHARGEBETWEEN BALCAD&AFGOOYE
FigureH14 INTERNODALTRANSMISSIVITY.DISTRIBUTION m2/day
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CONTOUR MAP OF MODEL TRANSMISSIVITY Im2/d1
Figure H.15
0 -0
















































andIIAand1400m3/dayforStageIIB. An estimateof 2% forthestorage
coefficientwasderivedfromthepumpingtestdata(AppendixB).






























1 Projectfbr the WaterControlandManagementof theShabeelleRiver,
Somalia,Vol.IV, WaterResourcesandEngineering,HuntingTechnical
ServicesLtd.and Sir M. MacDonaldandPartners,Nov. 1969.














andanalysisof thestreamflowdata. Inviewof theimportanceof the
Shabeelleas thesourceof irrigationwater,anditspossiblefuturerole































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































26 SEP 78 5.270 18 APR 79 3.620
9 OCT 78 5.190 28 APR 79 4.200
14 OCT 78 5.270 20 mAy 79 3.400
24 OCT 78 5.330 3 JUN 79 5.460
28 OCT 78 5.340 6 JUN 79 5.490
5 NOV 78 5.500 11 JUN 79 5.520
12 NOV 78 5.520 16 JUN 79 5.520
18 NOV 78 5.130 20 JUN 79 5.020
26 NOV 78 3.600 24 JUN 79 4.860
7 DEC 78 2.870 28 JUN 79 4.300
16 DEC 78 2.740 3 JUL 79 3.630
23 DEC 78 2.350 10 JUL 79 3.030
3 JAN 79 1.800 16 JUL 79 2.540
12 JAN 79 1.720 24 JUL 79 3.790
5 FEB 79 2.570 26 JUL 79 3.880
13 FEB 79 4.750 6 AUG 79 4.100
10 MAR 79 3.880 28 AUG 79 5.520
17 MAR 79 1.900 15 SEP 79 3.000
26 MAR 79 1.290 17 SEP 79 3.290
3 APR 79 4.550 23 SEP 79 3.750

